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Honda can give you all the 
power you need for good times 
in the great outdoors. With a 
complete line of lightweight, 
portable generators from 500 
to 800 watts. Each is really 
easy to operate. Just turn it on, 
pull the cord and you're off and 
running. 

Honda generators are ideal 

•Except on EM500 

Q 1983 American Honda Motor Co , Inc For optimum safety and 
you read the owner's manual before operating your Honda Power 



for lighting up a campsite, 
charging the boat battery, 
powering small appliances, or 
providing standby power. 

Each one features a quiet, 
reliable Honda four-stroke 
engine. An advanced Oil Alert™ 
system that warns when the oil 
level gets too low* An Auto- 
matic Decompression system 



and CD Ignition for quick, easy 
starts. And a USDA approved 
spark arrestor muffler so it can 
even be used in National Parks. 

So if you're looking for the 
best generator to fit your outdoor 
power needs, size up a Honda. 

Check your Yellow Pages 
for the Honda Generator dealer 
nearest you today. 
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indsor over V.O.-577o to 43%. 
If* you're a Windsor drinker, that will 
come as no surprise. But if you're not, try the 
taste of Windsor and find out for yourself 
why it's the Canadian that stands alone. 
You can't beat the taste of Windsor. And 
ju certainly can't beat the price. 
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IF YOU OWN A COMMODORE COMPUTER, 
YOU KNOW IT CAN DO ALL THIS. 
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BUT DID YOU KNOW FOR ABOUT $100, 
YOU CAN ALSO GET IT TO DO ALL THIS? 
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The screens at the top of the 
page show a few examples of 
how versatile the VIC 20™ or 
Commodore 64™ can be with the 
addition of Commodore software. 

The screens below them give 
you a few examples of how much 



more versatile they can be with 
the addition of a Commodore 
VICMODEM. 

For around $100, the 
Commodore VICMODEM 
will turn your VIC 20 or 
Commodore 64 computer 
into a telecomputer. 

To make matters even better, 
Commodore includes a few little 
extras (such as a free hour's time 
on the two most popular telecom- 
puting services) that add up to a 
value of $197.50* A nice return on 
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EMPLOYMENT 
OPPORTUNITIES 

an investment of about $100. 

Most computer companies 
think it's reasonable to ask as 
much as $500 for a modem that'll 
give you telecomputing capabili- 
ties such as ours. 

However, with a VICMODEM 
priced at around $100, we think 
we're being a lot more reason- 
able. Don'tyou agree? 



Cs commodore 

* COMPUTER 



PS READERS TALK BACK 



Editor-in-Chief C. P. Gilmore 
Editor Everett H. Ortner 
Executive Editor Herbert Shuldiner 
Art Director W. David Houser 
Copy Chief David D. Vigren 

GROUP EDITORS 

Arthur Fisher 

Science & Engineering/Special Projects 
Richard L. Stepler Consumer Information 
Alfred W. Lees Reader Activities 

SENIOR EDITORS 

Jim Dunne Automotive, E. F. Lindsley Engineering, 
John Free Technology, William J. Hawkins Electronics, 
Susan Renner-Smith, V. Elaine Smay 

ASSOCIATE EDITORS 

Jack Keebler Automotive, Charles A. Miller, 

Daniel J. Ruby 

Copy Editors: Timothy 0. Bakke, 
Kathleen Murphy Lord 

Staff Photographer: Gregory Sharko 

Home Si Shop Editor: Alfred W. Lees 

Boating Editor: David D. Vigren 

Art Editors: John F. Crowley, Richard J. Meyer 

Art Associate: Hugo Salhuana 

West Coast Editor: Jim Schefter 

Southeast Editor: Evan Powell 

European Editor: David Scott 

Editorial Assistants: Kathleen Brown (Chiefl, 

Eleanor Freebern, Daniel King, Sandra Taylor 

Senior Production Manager: Henry W. Kazmirowski 

Business Manager: Anna Dallas 

ADDRESS EDITORIAL MAIL to 
Popular Science Editorial Dept. 
380 Madison Ave., New York, N Y. 10017 

We cannot be responsible for loss of unsolicited 
queries, manuscripts, or photos. They will not be 
returned unless accompanied by return postage. We 
welcome readers' comments, but regret that 
the volume of mail does not permit us to answer 
each letter individually. 

CONSULTING EDITORS 

Richard Day, Home & Shop 

R. J. De Cristoforo, Tools & Techniques 

Robert Gannon, Science 

A. J. Hand, Photography 

Ben Kocivar, Aviation 

Stephen Mercaldo, Auto Maintenance 

Jim Schefter, Space 

Smokey Yunick, Auto Mechanics 



EDITORIAL OFFICES 

380 Madison Avenue. New York, N Y. 10017 

Published monthly by 

TIMES MIRROR MAGAZINES, INC. 

380 Madison Avenue, New York, N Y. 10017 

SUBSCRIPTION SERVICE. (Only mail regarding sub- 
scriptions should be sent to Boulder, Colo., address 
below.) New or renewal orders: Send to Popular Sci- 
ence Subscription Department, Boulder, Colo. 80322. In 
U.S. and its possessions, one year $13.94, two years 
$24.97, three years $34.97; in Canada and elsewhere, 
one year $17.94, two years $32.97, three years, $46.97. 
Subscription orders processed electronically. For all 
subscription adjustments, write to Robert Harlan, Popu- 
lar Science, Box 2871, Boulder, Colo. 80322. For change 
of address allow eight weeks; please give both old and 
new addresses. Postmaster: Please send notices of 
undelivered copies (Form 3579) to Mr. Harlan. Con- 
trolled circulation postage paid at New York, N.Y., and 
additional mailing offices, publication number 493730. 
Popular Science is entered as second-class matter at the 
P.O. Dept., Canada. Microfilm editions are available 
from University Microfilms, Ann Arbor, Mich. 48106. 



I : n uric ~c 



Address letters for this column to: Readers Talk Back. Popular Science, 
380 Madison Ave., New York. N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 



Weapons for peace-or war? 

Kevin J. Parker decries the cost of mis- 
siles when people are poor, hungry, and 
illiterate [RTB, PS, Jan.]. It sounds as 
though he thinks that food, shelter, and 
education are practical needs, but that 
missiles are not. I believe there is abso- 
lutely nothing more practical or of higher 
priority than a weapon to defend yourself 
when a criminal is right outside your 
door. It allows you to live another day, 
without which no thought of food or other 
social needs is possible. 

Philip Coates, New York, N.Y. 

Given the recent batting average of the 
U.S.S.R. in Afghanistan and Poland, I 
would ask Parker this: Would he really 
rather have every dwelling in the U.S. re- 
insulated than have the safety net that the 
MX missile would provide? I hope he re- 
alizes that, under Russian control, a mag- 
azine of such high caliber as Popular Sci- 
ence would not be available to the general 
public. But you can be sure that Russian 
scientists and weaponry producers are 
reading PS-including Parker's letter. 

Roy Bellon, Los Angeles, Calif. 

Like Parker, I read Popular Science to 
keep in tune with developing technology. 
But my captivation with technology has 
been dulled somewhat as I have become 
more aware of the role it plays in develop- 
ing instruments of mass destruction. To 
me, the accelerating nuclear-arms race 
will not protect the free world, as some 
claim, but will much more likely guaran- 
tee the destruction of everything we hold 
dear. 

I believe that Popular Science could 
play an important role by clarifying the 
nuclear armament-disarmament issue in 
its broadest sense— by not only discus- 
sing technical aspects but by also focus- 
ing on secondary effects such as the brain 
drain from civilian R&D and the resulting 
effects on our economy. By effectively 
treating this subject, you will provide a 
service to Americans and all humanity. 

Adolf Andres, Selkirk, Man. 

Boise geothermal 

Readers of your excellent article "Hot 
Water Power" [PS, Jan.] may be interest- 
ed in the geothermal system we in Boise, 
Idaho, have been using since 1893. An un- 
derground piping system distributes nat- 
ural hot water to about 250 patrons in an 
area about one-quarter mile wide by two 
miles long. The water is pumped from 
two 400-foot-deep wells at 170 degrees F, 
then piped to the users through insulated 
mains installed under the city streets. Al- 



though our water is not sold as potable, it 
is as pure as the city's domestic water. As 
such, we do not have the severe corrosion 
problems noted in your article. Many of 
our patrons use the hot water for kitchen, 
laundry, and bathing. 

Besides this system, the state of Idaho 
has recently installed a separate well and 
distribution system to heat the state capi- 
tol and surrounding government build- 
ings. Also, the city of Boise is installing a 
third system to heat the city hall, stores, 
office buildings, and residential units in 
an area adjacent to the state's system. 

T. O'Rouark, Chairman 
Boise Warm Springs Water District 
Boise, Idaho 

Aviation pioneer 

It was bad enough when they changed 
the name of Northrop Strip at White 
Sands. It is too much for you to spell it 
wrong ("Invisible Bomber," PS, Feb.]. 
Northrop, not Northrup, Corp. is named 
for Jack Northrop, a wonderful man and 
aviation pioneer whose flying wing of 35 
years ago was years ahead of its time. 

John E. Breyman, Hobbs, N.M. 

Flat and colorful 

I was fascinated to read about the new 
black-and-white wristwatch TV ["What's 
New," PS, Nov. '82], which uses very 
small LCD elements to make up the pic- 
ture. Then I wondered: Why couldn't a flat 
color TV be made by having a backlighted 
film tinted with small red, green, and blue 
dots precisely covered by equal-sized 
LCD elements? A small computer could 
vary the amount of voltage going to each 
dot. The less they got, the brighter each 
would appear. Is this possible? 

Chris Halsall, Williams Lake, B.C. 

John Free replies: "Yes. In fact, we dia- 
grammed a similar scheme in a March '75 
article on flat-screen TV. It was being re- 
searched in Japan, and no doubt liquid- 
crystal versions have been enhanced 
since. For more detailed information on 
Suwa Seiko's monochrome device, see 
"Wrist TV in this issue." 

Tesla's legacy 

A remarkable man of science, Nikola Tes- 
la, died 40 years ago, on January 7, 1943. 
Yet, despite his inventions of the first al- 
ternating-current motor, the system of AC 
power transmission, radio control, and 
maybe even the first practical radio, Tesla 
has been all but ignored by most histories 
of science and by the science establish- 
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NOW YOU 
CAN SHIFT 
TO 4 WD 

WITHOUT 
SHIFTING. 



INTRODUCING 
"ON DEMAND 4WD" WITH 
AUTOMATIC TRANSMISSION. 



Leave it to Subaru to make so much 
traction so easy. Now, anytime you 
want an extra measure of safety and 
traction, just push a button. And 
you go instantly from full time front 
wheel drive to ' On Demand Four 
Wheel Drive .* 

What's more, you can push that 
button in any gear, at any speed. 
Without sto pping. 

THE BEST OF BOTH DRIVES. 

Subaru offers the combination of full- 
time front plus ' On Demand Four 



Wheel Drive * At your fingertips, auto- 
matically, in either the roomy GL 
Station Wagon or the spunky GL Brat.® 

Just knowing you can switch to 
4WD if conditions suddenly demand it 
is a big comfort. Truly, it is better to 
have it and not need it than need it 
and not have it. 

YOU ALSO GET A LOT 
OF VALUE AUTOMATICALLY. 



Despite their affordability, the Station 
Wagon and Brat both pack such stan- 
dard features as independent suspen- 
sion on all four wheels for good road 
adhesion, and power assist disc brakes 
up front for quick, sure stops. 



first. That should make shifting to 4WD 
even easier. 

SUBARU FINANCIAL SERVICES. 

Participating Subaru dealers can now 
offer a lending hand in many different 
ways. Very attractive finance rates. 
Insurance. Extended service programs. 
They don't just take good care of 
you, they take complete care of you. 



3ARU 

INEXPENSIVE. AND BUILT 
TO STAY THAT WAY. 



GREAT MPG, 
PLUS GREAT MPC 
(MILES PER CAR). 

Subaru delivers 
better mpg 
figures than any 
other line of gas 
engine 4WDs in America, 
[26] EPA est. mpg, 35 est. hwy* 
And if you check our reputa- 
tion for durability, you'll like 
those figures too. 

Subaru invented "On 
Demand 4WD * So if this is 
your first 4WD car, it's nice to 
know it's certainly not our 
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Homer Formby says: 



"My paint remover 
was just tested against 

all the leading brands. 
Guess who won?" 





Formby's* Paint Remover proved to be better than 
all the leading brands in an independent laboratory test? 

Better at removing 
k the old paint. 

% Formby's Paint Remover is a 

f\ powerful formula that plows 

V through paint better than the 

\ competition. And my product 

was tested on the toughest 
paint surfaces including alkyd 
enamels and polyurethanes. 

Better at protecting 
wood surfaces. 

Formby's Paint Remover is 
a special wood formula that 
won't damage the wood, raise 
the grain or discolor the sur- 
face. Some of the competition 
did. After all, once the paint is 
gone, the surface of your wood 
shouldn't look like the surface 
of the moon! 

Better to work with. 

My heavy-bodied formula 
goes on easy and creates an 
even coating. This is the secret 
to successful paint removing— 
so the chemicals do the work, 
not you. 

Better for your budget. 

Because my paint remover removes more paint, 
you have to use less of it. Formby's Paint Remover costs 
a little more but it's a real value in getting the job done. 

Remove your old paint remover 
from your workshop. 

Don't begin your next paint removing project without 
Formby's Paint Remover. See for yourself how my 
unique combination of premium ingredients bubbles up 




the old paint layers. See for |j9MBS^d^ZSHB 
yourself how the heavy- 
bodied formula clings to 
vertical surfaces. 

Paint removing no longer > / 
has to be a dreaded drudgery 
of scraping and sanding. 

Because I've made a 
powerful new paint remover 
to make your job easier. It's about time. 

For more information on Formby's Paint Remover, 
and other Formby's products, write to Formby's Inc., 
P.O. Box 667, Olive Branch, MS 38654. 

No one knows wood as good." 

mm 





'Independent lab tests including Zip-Strip. Red Devil. Klean-Strip. Strypeeze. Bix. 
Formby's is a registered trademark ot Formby's Inc. <fc 1983 Formby's Inc. 



Formby's products are available at better paint, hardware, home centers and department stores. 
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ment. This year, however, the U.S. Postal 
Service will issue a commemorative 
stamp in Tesla's honor. Let's hope that 
this is only the beginning of a movement 
to assure belated recognition of this ec- 
centric genius. 

Edson Andre Johnson, La Canada, Calif. 

Popular Science enthusiastically covered 
Tesla's accomplishments both during his 
lifetime and in a special retrospective IPS, 
July '56] on the hundredth anniversary of 
his birth. 



Aping nature 

Those who construct ultralight aircraft 
such as the Solair I ["10 Hot New 
Planes," PS, Dec. '82] might benefit from 
a close look at insect-wing venation and 
the architecture of bird bones and feath- 
ers. Designers of fiberglass fishing rods 
and boat hulls have already successfully 
incorporated such natural designs into 
their products. 

E. L. Rittershausen, Nyack, N.Y. 

Say watt? 

I am planning to remodel my bathroom 
soon, so I read your article "Brighter Bath- 
rooms" (PS, Jan.] with interest. The annu- 
al energy saving quoted for switching to 
fluorescent lighting fixtures seems exag- 
gerated, however. Substituting a 40-watt 
fluorescent for four 40-watt incandes- 
cents may give the same light output, but 
I would have to light that bulb constantly 
for almost 3Vi years to realize the $130 
saving listed (at my utility's recently in- 
creased rates). Since I don't leave my 
bathroom lights on all the time, it would 
take some four decades to achieve the 
saving. Does General Electric know some- 
thing we don't? 

D. T. LaMont, Hamilton, Mont. 

It's our fault. The dollar saving stated for 
that example and one other is not realized 
annually but over the life of the fluores- 
cent bulb (20,000 hours for a 40-watt soft- 
white fluorescent, 9,000 hours for a 20- 
watt). GE's calculation is based on an 
electricity cost of six cents per kilowatt- 
hour and takes into account additional 
wattage consumed by the fixture's bal- 
last. Other lamp-substitution examples 
are given in a GE listing of energy-saving 
home-lighting tips. For a free copy, write 
to Inquiry Bureau, General Electric Co., 
Nela Park, Cleveland, Ohio 44112. 

Caution on eutectic salts 

As a general contractor specializing in the 
design, sale, and installation of conserva- 
tion and solar systems, I believe that your 
article on eutectic-salt placement [PS, 
Jan.] will lead many designers astray. 
While these salts do store and release 
heat when operated across a phase- 
change temperature, in practice they 
have some major problems that lead to 
skepticism for your installation recom- 
mendations. 
Potential users should keep in mind 



that the technology is still experimental, 
that available products may not perform 
as well as claimed, and that the salts are 
highly corrosive. Recently, a customer 
wanted me to build foil-packed phase- 
change materials into the ceiling of his 
new home. I would not even consider in- 
stalling such an unproven, potentially 
damaging product in such an unservice- 
able location. There are other potential 
problems in the installations you show. If 
used in a floor, the salts must not be cov- 
ered by plants or furniture. If in a green- 
house or sunspace, they must be insulat- 
ed from the sunspace at night. If they are 
to be charged by air flow, the quantity 
must be copious and well distributed. For 
best effect, we've found, phase-change 
materials should be directly charged by 
waste or unusable heat. 

I hope your article does not set off a 
rush of clients wanting us to install phase- 
change salts. Despite new products with 
exotic-sounding techno-names, we al- 
most always find that application of basic 
energy principles— orientation, insulation, 
landscaping, etc.-is more cost-effective 
and reliable. 

Michael Luttrell, Ra Energy 
Napa, Calif. 

Air-safety idea 

I was surprised to learn recently that the 
exact cause of the Flight 90 crash in 
Washington, D.C., was never determined, 
but that overloading with snow and ice 
may have been the prime reason. This re- 
minded me of an idea I had at the time of 
the accident. As a free-lance cinematogra- 
pher I have done a lot of flying, on both 
scheduled and chartered flights. I've often 
wondered how the pilot could be sure 
that the weight of the aircraft was within 
safe limits— since luggage is no longer 
weighed in and the pilot must try to judge 
the weight of ice and snow on the plane. 
Why not build a scale into the landing- 
gear system that would read out on an in- 
strument gauge? This way, the pilot 
would know at all times whether his load 
was within safe limits before taking off. I 
believe this system could also be used to 
indicate how rough the last landing was. 
The gauge would register the force of im- 
pact and hold the maximum reading until 
the landing gear could be checked for any 
possible damage. 

Edwin Ahbe, Rogers, Ark. 

Corrections: The GrafTalk business- 
graphics software package ["Bits & 
Bytes," PS, Jan.] was not written exclu- 
sively for distribution by Lifeboat Asso- 
ciates. The program is also currently dis- 
tributed by its publisher. Redding Group 
Inc. (609 Main St., Ridgefield, Conn. 
06877), and by Westico (25 Van Zant St., 
Norwalk, Conn. 06855). 

The photos illustrating "Faster Fire 
Sprinklers" [PS, Jan.] should have been 
credited to the San Clemente (Calif.) Fire 
Department. They show tests conducted 
by the department, and not of a fire in San 
Francisco as the caption stated. HE 
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The time is fall 1992, and you are 
driving through the western wheat 
country. You stop for a moment to 
watch the massive harvesters roll in 
and discharge their golden cargoes of 
grain. To prevent spoilage, the grain 
must be dried quickly, but the leaden 
skies and chill in the wind hold no 
promise of natural drying by the 
sun. 

In years past, the landscape here- 
abouts was punctuated by huge, sil- 
ver tanks filled with propane to fire 
roaring grain dryers. They're gone 



LONG TERM 
INVESTMENT 

THAT 
PAYS OFF 

NOW 

Right from the start, they'll help you do the job easier, faster, better. Years from 
now, they'll still be giving you like-new efficiency. Tools by CHANNELLOCK. 
Precision made by specialists who've been forging only the best for almost a 
century. Send for tree catalog. Channellock, Inc., Meadville, Pa. 1 6335 




Barreled 
sunshine 

for crop drying 



now, replaced by rows of ordinary- 
looking drums labeled "Barreled Sun- 
shine." The tanks contain dehydrated 
salts that, when mixed with water, re- 
lease controlled chemical heat to dry 
the grain. 

That's the way it could be, says 
Wallace Minto, the well-known in- 
ventor of the Freon car [PS, Oct. '70, 
Aug. '73], if his plan for storing solar, 
geothermal, or waste heat in dehy- 
drated metal salts were put to work. 
The trouble with solar energy, says 
Minto, is that it often comes at the 
wrong times and places. His recently 
patented system would allow the en- 
ergy to be stored and transported to 
where it's needed. Moreover, the sys- 
tem would allow the stored energy to 
be released at temperatures higher 
than it was collected at, thus extend- 
ing the usefulness of low-temperature 
heat sources. 

Minto's patent lists 10 metal salts 
that might be used. All of them hy- 
drate (acquire moisture) readily. The 
moisture can be removed by heating, 
after which the anhydrous salts can 
be stored indefinitely, no differently 
from a barrel of cement or other dry 
substance. When the moisture-proof 
container is opened and liquid is 
again brought into contact with the 
salts, the heat originally used to dry it 
is released. The drying-and-rehydra- 
tion cycle of the salts can be repeated 
over and over. The chemicals don't 
wear out. 

How much heat can be stored? Alu- 
minum fluoride has the greatest en- 
ergy density: 194,000 Btu per cubic 
foot. Magnesium sulfate, common Ep- 
som salts, has a potential of 50,000 
Btu per cubic foot. 

Unlike other common methods of 
heat storage— rock pits, water tanks, 
phase-change materials— chemical 
salts can yield much higher tempera- 
tures than the original input. Solar 
collectors and other alternative-en- 
ergy systems are most efficient at rel- 
atively low temperatures. Minto's 
system could use these low tempera- 
tures for dehydration— Epsom salts 
dehydrates at about 140 degrees F, for 
example. 

And since returning the water to 
the salt is a chemical action in which 
the rate can be controlled, the heat 
can be withdrawn at a faster rate 
than it was stored. Solar heat stored 
over several days can be recovered in 
a few hours, yielding temperatures as 
high as 705 degrees. 

That's high enough to encourage 
Minto to speculate about uses other 
than crop drying. For instance, the 
system might prove attractive for 
steam generation, he says. — E. F. 
Lindsley 
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With Lawn-Boy you have a 
choice of three convenient, 
comfortable-to-use blade- 
control systems: manual 
restart, electric restart, and 
a blade brake clutch system 
that stops the blade while the 
engine continues to run. 
There's something else that 
maKes our Lawn-Boy blade-control 
systems special. They're engineered 
~to our mowers as an integral part of 
the design. The result is Lawn-Boy 
blade-control systems operate with 
great efficiency and reliability. 

And we invite you to try the 
blade-control handles on other 
mowers. When you do, your 
hands will tell you there's none as 
comfortable to use as ours. 



WE'VE MADE LAWN-BOY 
EVEN EASIER TO START. 

We did it by adding technical ad- 
vancements to the engine, like sonic 
limited compression release, solid-state 
ignition and vented bowl carburetion. 
Technical terms that simply mean that our 
new blade-control Lawn-Boy mowers are 
even easier to start. 




THE '83 BLADE-CONTROL LAWN-BOY. 
THE WAY YOUR BODY WORKS. 



How about electric start mowers? 
We've improved those, too. 

In fact, Lawn-Boy electric start blade- 
control mowers are so dependable that 
the manual starter has been removed. 
Our new electric start systems have a 
solenoid and a 12-volt battery that's the 
same arrangement used in cars. We 
also increased the alternator output so 
it can replace in the mower's battery the 
charge used in starting with minutes of 
running. 

WE'VE ALSO ADDED OVER A 
DOZEN OTHER IMPROVEMENTS 
TO OUR '83 BLADE-CONTROL 
MOWERS. 

Since we were committed to totally 
redesigning our mowers, obviously we 
couldn't stop with just easier starting 
and blade-control. 

So we didn't. Handles are wider, for 
easy maneuvering. 
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We've included a high-performance 
blade that not only mows cleaner, but 
also helps bag heavy, high-moisture 
grass. 

And our new Lawn-Boy blade-control 
mowers have our Whisper Soft muffler 
that makes an already quiet mower even 
quieter. And the muffler is built in under 
the mower's deck, so you cannot acci- 
dently touch something that's too hot 
to handle. 

Our list of improvements goes on. 
Improvements that make our '83 blade- 
control mowers the best Lawn-Boy 
mowers ever built. 

LAWN-BOY HAS A DURABLE, 
LONG-LASTING TWO-CYCLE 
ENGINE WITH PROVEN 
RELIABILITY. 

For nearly 30 years, Lawn-Boy has man- 
ufactured two-cycle engines specifically 
for lawn mowers. They're American 
made with a well-earned reputation for 
dependability. 
The proof? 

In a side-by-side endurance test, our 
engine proved it's designed ■ — 
to last 50% longer than 
the four-cycle engines used 
on most other mowers. 

And when it comes to 
two-cycle engines, ours are 
designed from experience. 

For example, the most 
reliable crankshaft you can 
find on a two-cycle engine 
is a solid, one-piece, forged 
crankshaft. Ours is. It's 
also surrounded by 
precision needle 
bearings to 



help increase usable horsepower by 
reducing friction. 

Our aluminum cylinder block is die 
cast around its cast iron cylinder sleew 
then carefully machined to provide coot 
running and long engine life. 

All of this may sound like so much 
engineering jargon to you. But we feel I 
the terms used are ones you should 
know about and ask about when consih 
ering a mower with a two-cycle engine 
The reason? They stand for improve- 
ments that our 30 years of experience « 
have proven to work best in lawn 
mower engines. 

So, a mower with a better engine, 
easier starting, easier maneuvering, 
greater dependability than any Lawn-B 
ever made; a mower that ergonomics 
helped redesign from the grass up; a 
mower that's backed by trained servicx 
dealers. 

What does it all mean? 

That there's never been a mower qui 
like the '83 blade-control Lawn-Boy. 

Buy yours, and as time goes by, youi 
know why. 






SUPREME— This top of the line gives 
you the versatility of a mower that lets 
you side discharge, side bag, rear bag, 
Mow-N-Mulch™ and shred leaves with 
the addition of optional accessories. Plus, 
it gives you the choice of push or self pro- 
pelled, l9or21-in. widths, blade-control 
systems and a unique mower deck design. 
Shown is the 2 1 -in. self propelled side 
bagger with the clutch system. 



COMPACT SUPREME REAR 
BAGGER— This 20-in. manual restart 
mower is new to the Lawn- Boy Supreme 
line. It has a big, easy-to-empty bag that 
fits between the handles, so the mower 
can trim close on either side. It's ideal for 
rear bagging. 



DIAL TOLL FREE-l-800 LB MOWER 

(I-800-526-6937) 



MULCH-R-CATCH "— It's a rear bagger. 
Or it's a bagless mower. This mower has 
a patented deep orbital chamber deck 
that mows clippings so fine you don't have 
to bag them. And the Mulch-R-Catch 
quickly converts from a bagging mower 
to a mulching mower without tools. 
Shown is the 2 1 -in. self propelled with 
electric start. 



for name of your nearest Lawn-Boy dealers. 
Please be prepared to give your zip code 
number. 
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SPECIAL INTRODUCTORY OFFER! 
: worth of free accessories with the 
purchase of a new Lawn- Boy Supreme 
or Mulch- r- catch mower. 

Present this coupon when you purchase a new Lawn-Boy Supreme or 
Mulch-R-Catch mower at the regular price. Participating Lawn-Boy deal- 
ers will give you $30 worth of Lawn-Boy accessories of your choice. 
Or ask your dealer for the terms and duration of his offer. Offer not valid 
with the purchase of any other Lawn-Boy models. Ofler Expires: 
June 30, 1983. 

Clip and present to participating dealer at time of purchase. 

NAME 
ADDRESS 



CITY 



STATE 



ZIP 



PARTICIPATING DEALER 

Model Purchased □□□□□□□ Serial No. □□□□□□ □ 
Date 

Purchase required. Expires 6/30/83. Offer may not be available in 
conjunction with other promotions. Ask your dealer for details. 
♦Manufacturer s suggested list price. 
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DETROIT REPORT 



By JIM DUNNE 



Performance comeback 

Detroit is moving to bigger engines to im- 
prove performance in its economy cars. 
Ford has plans to enlarge the 1.6-liter 
(97.6 cu. in.) Escort four to 1.9-liter (115 
cu. in.) displacement within 18 months. 
Chevy wants a 2.2-liter (134.2 cu. in.) ver- 
sion of its recently enlarged two-liter (122 
cu. in.) four used in Cavalier and other J- 
cars. The aim is to change the bland per- 
formance of small cars and trucks into 
something exciting. Why now? Because 
Detroit thinks it has solved the fuel-econ- 
omy problem, and because the allure of 
high performance still exists with new-car 
buyers. Look for other engines to be en- 
larged, as well, since fuel economy will 
suffer little in the change thanks to elec- 
tronic controls, fuel injection, and effec- 
tive gear ratios. 

Teuton turnaround 

"We Malibu-ized the Rabbit too much," 
says Jim Fuller, who's in charge of VW's 
U.S. operations. "Now we're going back 
to its German features— firmer seats, fir- 
mer suspension." VW sales in the U.S. 
have been depressed in the past 12 
months, and the company is moving to 
make a turnaround. In addition to actually 
changing the product, VW will change its 
image. "We got away from the old VW fla- 
vor in our ads," explains Fuller. "Now we 
will go back to the idea of our 'Germanic 
engineering heritage.' " 

Divisional identity 

In a couple of years, GM divisions will* 
have more-exclusive body styles de- 
signed to create greater differences with- 
in the company's lineup. One major ex- 
ample: Starting with the 1985 model year. 
Olds and Pontiac will drop their X-body 
models while Chevy and Buick will contin- 
ue to sell the X-body Citation and Skylark. 
Olds and Pontiac will have a new car, 
code-named the N-body. The N should 
make its first appearance in 1985 as a two- 
door coupe. To further strengthen its dis- 
tinctive identity, Pontiac will also sell Fie- 
ro, its two-seat plastic sports model, 
through 1986. 

Biting the bullet 

That's what Ford is doing by closing its 
West Coast assembly plants and assign- 
ing more production to plants east of the 
Rockies. After closing the San Jose as- 
sembly line, the farthest west that Ford 
will assemble cars is St. Louis. The com- 
pany has no plans to reopen any of the 



three California lines that once built cars 
for the West Coast. "We were back-ship- 
ping 60 percent of our Escort production 
east of the Rockies," a Ford executive ex- 
plained. "It doesn't make sense to ship 
parts out to California to put on cars that 
are being shipped right back." The boom 
in Japanese sales on the Coast is cited as 
the primary reason for the closings. 

An American Jetta 

VW will put Jetta sedans into production 
in the U.S., starting with the 1985 model, 
to make full use of its New Stanton, Pa., 
assembly plant. The Jetta will be built on 
the same line as the American Rabbits 
and will be the second VW product built in 
this country. Poor sales of the high-vol- 
ume Rabbit have cut production in half at 
New Stanton, so there is plenty of room 
for the new line. 

Plastic parts 

Your new car will have more plastic parts 
in coming years as auto makers continue 
to move to lighter materials. The goal is to 
cut weight to improve fuel economy. The 
use of fiberglass will go up by more than 
50 percent. Plastic will continue to be 
used in greater amounts in instrument 
panels, lightly loaded under-hood struc- 
tural bracing, and exterior body panels. 
Also, look for more applications in chassis 
and suspension parts. Springs and even 
loaded structural members will be 
switched over. In 1982 the industry put 
224.4 million lbs. of reinforced plastic into 
new cars. By 1986, it's estimated that 
more than 392 million lbs. will be used. 

Too many Ks? 

Chrysler, more than the other auto mak- 
ers, is not so sure that front-wheel drive is 
the complete answer for its future lineup. 
There may still be room for rear-drive 
cars. That means the company will at- 
tempt to keep its rear-drive sedans and 
coupes, such as Imperial and Gran Fury, 
in production for the foreseeable future 
instead of dropping them in favor of 
smaller, more-fuel-efficient K-car vari- 
ants. Two big reasons for the change in 
thinking are the lowered price of gasoline 
and the need for variety in its lineup. 

Soft body lines 

Thunderbird's soft body lines are part of 
Ford's reaction to the boxy-styling period 
when Thunderbirds and Lincolns took on 
hard, angular lines. You'll see more soft- 
line styling next year when the 1984 Mark 



VII is unveiled. Its shape will be much like 
that of the T-bird, except that the grille 
will be similar to today's Mark and the 
trunk will have the spare-tire-bulge trade- 
mark. The change to aerodynamically ef- 
ficient shapes is a highly controversial 
one that threatens to create the dull same- 
ness angular lines did. 

Engine enigma 

Talk of turbine and rotary engines is sel- 
dom heard around Detroit anymore. Even 
the electric, the darling of the energy solv- 
ers, is on the back burner. The reason: 
Standard piston engines are easily meet- 
ing fuel-economy and emissions goals. In 
addition, Detroit knows now how to get 
more power out of small piston engines 
without sacrificing fuel economy. And 
with the present availability of gasoline, 
the pressure for an alternative engine is 
greatly eased. Are turbine- and electric- 
motor programs a failure? Yes, if you re- 
call that the goal was to have alternative 
engines in production cars by the early or 
mid-1980s. Turbines and electrics are as 
far from production right now as ever. As 
for rotaries, only one manufacturer, Toyo 
Kogyo (Mazda), builds them for produc- 
tion. It has yet to prove that the rotary is 
superior to the piston type. 

Panel puzzle 

When instrument-panel styles are com- 
pared, Japan seems to be going one way, 
while Europe is heading in another. The 
Japanese trend is to more digital read- 
outs and graphics in front of the driver. 
Europe has a reserved look, with basic an- 
alog gauges and dials continuing to dom- 
inate the cluster. Critics say the Japanese 
way appears too gimmicky and the Euro- 
pean way too conservative. Look for this 
to be resolved with two separate informa- 
tion centers: one with the traditional 
gauges in front of the driver, the other off 
to the side in an information center that 
will display only on demand. Detroit is 
schizoid and seems to be moving in both 
directions, although a compromise has 
evolved in some domestic cars-especial- 
ly the newer GM models that favor the Eu- 
ropean look. 

Diesel-particulate trap 

Build one that works, and the auto world 
will beat a path to your door. That seems 
to be the situation as GM tries to meet 
stricter regulations for reducing the 
amount of particulates (pieces of un- 
burned carbon) in diesel exhaust. The 
EPA wants the current 0.6-gram-per-mile 
standard cut to 0.2 gpm by 1985, and GM 
says it can't come up with a solution in 
time. Until now, GM has used traps made 
from foam, metal mesh, ceramic fiber, or 
honeycomb monoliths like catalytic con- 
verters to catch the exhaust particles. But 
these experimental types have to be 
cleaned out every 50 miles or they clog up 
the exhaust. You can burn the particles 
away with 1,100-degree-C (2,012 F) heat, 
but that takes a reburning system and 
produces extreme temperatures under 
the car. Got a better idea? IB 
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ADVENTURES IN ALTERNATE ENERGY 



Alternative to copper plates: 

mortar-veneered 
solar collector % 




Tubing in a bed of cement 
heats water for less 

By DANIEL RUBY 

For years, Rodney Lentz read all he 
could about solar energy, doodled de- 
signs on scratch pads, and talked a 
good game to his family and friends. 
Then, when he moved to a new home 
in Battle Mountain, Nev., he could de- 
lay no longer. He decided to go ahead 
with his design for low-cost, mortar- 
veneered solar collectors. 

'The idea behind my collectors is to 
get around the need for expensive cop- 
per plates and time-consuming braz- 
ing and soldering," Lentz says. In- 
stead, copper tubes are embedded in a 
veneer of black-painted mortar. The 
rough-textured material makes an 
excellent absorption surface, he ex- 
plains, but its heat-conduction capaci- 
ty is lower than that of metal plates. 
Thus, he built the collectors one-third 
larger than would normally be re- 
quired for the storage capacity. This is 
not a great penalty, however, because 
the $4.50-per-sq.-ft. cost of the collec- 
tors is so low compared with that of 
more-efficient types. 

The collectors are coupled to the 
home's existing 55-gallon hot-water 
tank in a direct, open-loop system. A 
differential thermostat controls the 
pump and a drain-down valve to emp- 
ty the loop when freezing threatens. 
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The panels are constructed as 
shown. Redwood 2 x4s form the three- 
by-eight-foot frames, which are rab- 
beted to accept plywood backing. Ure- 
thane insulation board fits snugly 
against the back (two cutouts in the 
corners allow ventilation when the 
system is shut down), and heavy-duty 
aluminum foil covers the entire inside 
to reduce heat absorption by the wood 
and to seal the collector space from 
fogging vapors. Poultry netting, 
stretched and stapled to the frame, 
serves as a base for the mortar. The 
copper tubing lies over the netting. It 
is carefully laid out and positioned to 
give the greatest possible length (40 
feet) while maintaining uniform dis- 
tribution and proper drainage slope 
('/« inch per foot of tube length). The 
mortar is a standard mix of one part 



Portland cement to three parts clean 
sand to one-half part lime. It's trow- 
eled on to a thickness of about Vs inch, 
except where it laps over the tubing. 
When dry, the mortar is sprayed with 
high-temperature flat-black paint 
and the entire assembly covered with 
a sheet of Kalwall Sunlite glazing. 

The collectors have performed be- 
yond Lentz's expectations, producing 
nearly all of his family's hot water 
and saving 600 kilowatt-hours during 
the first three months of operation. 

There is just one problem with the 
system. It is a permanent fixture at 
the Nevada house, but the Lentzes 
have since moved to north-central 
Washington state. No matter. Having 
overcome solar inertia once, Lentz is 
now happily back at the drawing 
board. HU 



SCIENCE NEWSFRONT 



By ARTHUR FISHER 



OiO o o o 



7 i — ~~T~ 




— •irrn"» -» • «srif . • 






.T-f 




Microelectronic chip 

The article on superchips in this issue de- 
scribes the way chip technology has pro- 
gressed from mere integrated circuits to 
today's VLSI— very-large-scale integra- 
tion. The photomicrograph above shows 
a further step in the inexorable march to- 
ward miniaturization of electronic compo- 
nents: an experimental circuit only Vie 
inch on a side, with internal structures 
only 1.2 microns in size, a step that the 
folks at General Electric have cunningly 
dubbed AVLSI, for advanced very-large- 
scale integration. The circuits, developed 
at GE's Research and Development Cen- 
ter, are fabricated using the technology 
known as CMOS, or complementary met- 
al-oxide semiconductor. They will be 
available in volume by 1985 for applica- 
tions in aerospace, industrial robots, and 
other factory equipment, where their 
greater immunity to noise will be an ad- 
vantage. 

Tokamak fusion progress 

Physicists at Princeton University's Plas- 
ma Physics Laboratory got just the Christ- 
mas present they had asked for. At 3:06 
a.m. on December 24, they turned on the 
Tokamak Fusion Test Reactor, a $314 mil- 



lion behemoth-and it worked. The TFTR 
is one of this country's leading entries in 
the fusion-energy race, designed to gen- 
erate in 1986 more energy than it con- 
sumes (scientific break-even) [PS, May 
'82). In this initial test, the machine turned 
a puff of hydrogen gas into a cool plasma 
that lasted only a 50,000th of a second. 
Eventually, the TFTR will turn a fuel mix- 
ture of tritium and deuterium into a plas- 
ma hot enough, and for a long enough 
time, for fusion reactions to occur. 



Disposable diagnostics 

Critics of our throwaway society have 
more and more lamented the waste of 




valuable, recyclable materials, especially 
metals, which may be energy-intensive to 
produce and increasingly scarce. 

Which brings us to ask Hewlett-Pack- 
ard, maker of the disposable pictured in 
the photo at the bottom of the page, 
whether this throwaway was really neces- 
sary. What you're looking at is a bunch of 
HP 40420A diagnostic electrodes for elec- 
trocardiograms. Because they are pre- 
gelled and self-adhesive, they can save a 
technician's time; they eliminate the need 
for suction devices, straps, and patient 
preparation. But each electrode contains 
a stainless-steel sensor. And in quantities 
of 1 ,000, each one costs 28 cents. 

Plant-genetics advance 

Molecular biologists at Monsanto Com- 
pany in St. Louis have for the first time 
induced plant cells to produce foreign 
proteins, a step that one of them, Dr. Rob- 
ert Horsch, describes as "an important 
breakthrough in plant-genetic engineer- 
ing. ... It will now be possible to intro- 
duce virtually any gene into plant cells 
with the ultimate goal of improving crop 
productivity." 

The Monsanto group used a variation 
of recombinant-DNA techniques that 
have been worked out at many laborato- 
ries all over the world [see "Designer 
Genes" and "High-tech Plants," PS, May 
'82]. What they achieved was the transfer- 
ence of antibiotic resistance from bacteria 
to cells of petunia and other plants. They 
isolated from bacteria the genes that con- 
fer immunity to a specific antibiotic (kan- 
namycin, often used as a marker in re- 
combinant-DNA research). They joined 
these genes to another piece of DNA to 
form a combination called a chimeric 
gene, and then inserted it into a soil bac- 
terium, Agrobacterium, which has the 
very special ability to inject its genetic 
material into plant cells. When petunia 
cells were mixed with the soil bacteria, 
they incorporated the chimeric gene. And 
when these petunia cells were grown on a 
culture medium with a normally lethal 
dose of kannamycin, they survived. 

Antibiotic-resistant petunias will not be 
a boon to mankind. But the techniques 
used here, once mastered, should enable 
plant biologists to transfer to economical- 
ly important plants a whole gamut of de- 
sirable characteristics, including pest-re- 
sistance, improved nutritional value, self- 
fertilization, and faster growth. And those 
advantages will help the world overcome 
pressing food and energy shortages. 

Avalanche rescue system 

The lives of skiers and mountaineers bur- 
ied by an avalanche can be saved with a 
new electronic system developed at 
Stockholm's Royal Institute of Technolo- 
gy. Self-adhesive stickers attached to 
each person's boot contain a miniature 
antenna and a diode. They reflect micro- 
wave signals emitted by a transponder 
carried by a helicopter rescue team. The 
system pinpoints a victim's location even 
when he is buried under more than 30 
feet of snow. 

Continued 
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For the 
Home 
Handyman 




All-purpose, profes- 
sional staple gun with 
powerful hand compres- 
sion staple driving action 
for 1.001 heavy duty jobs 
— like installing ceiling 
tile, insulation, weath- 
erstripping. vapor bar- 
riers, etc. 



Model ET-50 
ELECTRIC 



w 

Operates 
on any 
110 Volt 
AC BO Cycle 
Outlet 



For the 
Handy 
Homemaker 




Lightweight electric staple 
gun that works on standard 
household current. Easy- 
squeeze trigger-fast oper- 
ation makes it tireless for 
women to use as well as 
men. 



Manual or electric . . Arrow Staple Guns make 
fast, effortless work of those do-it-yourself home 
fix-up projects! Easy one hand operation leaves 
other hand free to hold, stretch and control ma- 
terial for that professional finishing touch . . . 
whether you're a home handyman insulating an 
attic or a handy homemaker covering a valance. 
Both models use Arrow No. T-50 staples in 6 
sizes: 1/4". 5/16". 3/8", 1/2", 9/16" and Ceiltile. 

Available at all leading Hardware, Home Center 
& Discount Department Stores everywhere. 



Arrow Fastener Company, Inc. 

271 Mayhill Street. Saddle Brook, N. J. 07662 



Science newsfront 



[Continued] 




Photography freezes water 

This remarkable picture sequence was 
made by S. Richard Oyama and col- 
leagues at Lockheed Missiles & Space 
Co.— where Oyama is group leader in pho- 
to instrumentation— as part of a demon- 
stration of high-speed photography. They 
rigged a cable from the dart over a pulley 
to trigger a one-microsecond strobe light. 
When the dart punctured the water-filled 
balloon, the strobe captured the situation 
seen in the right-hand photo: Although 
the stretched skin of the rubber balloon 
has retracted, the water inside has yet to 
lose its shape and collapse. 



Flywheel hybrid auto 

A team of university researchers and their 
industrial partners are trying to double 
the city mileage of a conventional car by 
converting it to a hybrid with both a fly- 
wheel and a continuously variable trans- 
mission (CVT). That goal was specified in 
a two-year contract awarded to the Uni- 
versity of Wisconsin by the Lawrence Liv- 
ermore National Laboratory. Headed by 
Professor Andrew Frank of the Universi- 
ty's Department of Electrical and Comput- 
er Engineering, the project will raise the 
city mileage of a 1980 Phoenix compact 
from 24 mpg to 48 mpg. 

During the first phase of the project, the 
designers will adapt an Australian CVT, 
made by (field engineering. According to 
Larry O'Connell, who heads the Liver- 
more Transportation Systems Research 
Program, "The Ifield design shows prom- 
ise of having the best performance. It is 
quiet and efficient." Professor Frank an- 
ticipates this step alone will boost mile- 
age 25 percent, from 24 mpg to 30 mpg. 

During the second phase, a flywheel 
made of steel and fiber-composite ma- 
terials will be installed. It will spin at 
12,000 rpm and store up to 0.25 kilowatt- 
hours of energy. The flywheel will both 
recover braking energy and be spun up 



periodically by the car's engine. Among 
the several companies participating in the 
project, Owens-Corning Fiberglas is help- 
ing to design the flywheel and will pro- 
vide parts made of composite materials. 

Ultra-foam 

The Department of Energy has filed a 
patent application on a new foam devel- 
oped at Sandia National Laboratories. 
Shown emerging from a generator nozzle 
in the photo below, the new foam is ex- 
tremely stable. Just five percent of the 
water-based foam sinks to the bottom of a 
container in an hour; after six hours, it 
has lost only half its volume. By contrast, 
half of a typical fire-fighting foam drains 
in 30 minutes. BE 




20 POPULAR SCIENCE 



Copyrighted material 



^^^^ 





ONE HUN* 




en 

.than 



gine 

Toyota 



Ford 



iviore 

Ra 
• r 



R f,S r horsepo wer: ^_ 800RP M 



engine 



is so 
tents 



rev 



oluti 



' he rr.ihead and 



2 50 ^Srkplug 5 Csig" 9ive 



»aw. 



I 



>sta 
rto 



in ts class 
e< 



seat 



two, 



islissan 



nd 
built 



Y <P ^*&*"«* 
'II a^ r 

* a-hun 
h eck-of- a n 



ine> 



. Electnc 1 



$tan 



this 



brawny- 



• F' |ter fcTensort ellsy ° _ alla „,e 5 °°" 




3SP" a 



miiiK-OFA BODY- 



lONE 

- ff U «Sndard) preset metal 

1 M* 5 foA e« eri * Not in ToV° ta - 
jcargob^ 5 ca rgo.N° haU | S a 

^^^^ ^Tedthan 




****** 

sea tbacl< ra ^ ilts tandara 
anyNi^ bU " Cab:Up tonine 

able JdXE yodels) 




on a " ^ _ 
more- 





htilt column^ forf 0 ra X E. 



Width ("•' ..(in.) 

« aX h (lbs ) , 1 

T " 
f" e ' «th( n) 

B ^dW 



110.8 

187.° 
66.3 
67.1 
8.7 
4550 
1*00 
15-9 
73* 



fr0 n,susp-^ iu ,a bl e ; - ^ 
Radio 



^^^^ 

Kin9 Ca 





^^ n ' a e n a d rwi^^ke 



get: 



ei* 3 It less than 
it: 

^'o^^Sd-d'* "Starts. 



low 



battery- 



indow 



de 



fogg ers; 



■I 



NISSAN 



•awr 





'EE 



318i: a better 
Bavarian? 



Marrakech, Morocco 
A little bit of the old, plus a whole lot 
more of the new than you can see, are 
the ingredients in BMW's 318i, the 
new-for-1983 successor to the 320i 
sports sedan. A redesign of the front 
and rear suspension, an improved en- 
gine, new styling, and interior refine- 
ments are intended to keep the low- 
est-priced BMW competitive through 
the balance of the 1980s. 

Handling and ride improvements 
were a top priority. The geometry of 
the front suspension has been 
changed, and a wide, sickle-shaped 
control arm is now used to regulate 
vertical wheel travel more precisely. 
At the rear, the new semi-trailing 
arms are swept back at an angle sim- 
ilar to the bigger BMWs. The pivot 
points are moved upward to produce 
smoother initial movement in the 
springs. Also, coil springs and shock 
absorbers are separate. They now re- 
spond individually and more quickly. 

The 107.7-cu.-in. four-cylinder en- 
gine now has an L Jetronic fuel-injec- 
tion system and a fuel-cutoff device 
that shuts down the engine when 
coasting above 1,200 rpm. Two trans- 
missions are available: a five-speed 
manual and a three-speed automatic. 
Fuel economy is up about two mpg— 
25 mpg in the city, 36 highway. 

In stopwatch-timed zero-60-mph 
runs at 3,000 feet through the Atlas 
Mts. between Marrakech and Ouarza- 
zate, with a passenger aboard, I found 
that times averaged 11.4 seconds. 

Overall length is seven inches 
shorter than the 320i; width is more 
than an inch greater. Its height is vir- 
tually unchanged. The weight of the 
chassis has been reduced by 200 
pounds, mostly through the use of 
lightweight alloys. 

With an aerodynamic coefficient of 
drag of 0.37, the new model is no lead- 
er in its class. But Dr. Karlheinz Rad- 
ermacher, BMW director of research 
and development, is not dismayed. 
"Aerodynamics is being given too 
much importance, in my opinion. At 
BMW, styling comes first. We want to 
maintain the BMW look even if the 
drag rating goes up." 

Inside, the 318i continues the 
theme of simplicity. Instruments are 
clustered in front of the driver and are 
viewed through the top of the steering 
wheel. — Jim Dunne 




Stanley gives you a hand 
when you need it most. 




! 




Stanley's new 
"Flip Drive"'" Ratchet 
lets you change ratch- 
eting directions with 
one hand. 

Around your home, 
workshop or garage, 
Stanley's unique Flip 
Drive ratchet does 
with one hand what 
used to take two. Its 
patented "Flip Drive" 
feature lets you 
change ratcheting 
directions easily, with 
one quick flip of a 



finger. There's no 
other drive tool like 
it. And it's part of 
Stanley's new line of 
Workmaster" Sockets 
and Wrenches. 

The Workmaster 
line delivers the 
selection you'd 
expect. All the most 
needed drive tools, 
sockets, wrenches 
and accessories. And 
a complete line of 
sets for a wide variety 
of jobs. All in reus- 
able packages for 



convenient home 
storage. All featuring 
Stanley quality for 
years of performance. 

Simplifying do-it- 
yourself projects 
and repairs is what 
Stanley does best. The 
new Flip Drive ratchet 
and Workmaster 
line of sockets and 
wrenches prove it. 



helps you do things right. 
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It would be heresy to dilute a Canadian this great. So, 

Add Naught 



To MacNaughton 




Space-age magnets make for 

bait casting 
without backlash 




Cylindrical magnets mounted on a plate 
inside the reel housing control the cast of 
the Abu-Garcia Ultra Mag reel. Turning 
the cast-control dial moves the plate to- 
ward or away from the reel-spool side 
plate, increasing or decreasing the mag- 
netic-field effect on the moving spool. 




More-powerful magnets in the Shimano 
Bantam Mag reel are mounted on a mov- 
able yoke in precise N-S alignment so 
their magnetic fields reinforce each other. 
A metal drum extension on one spool 
flange extends over the magnets. As con- 
trol from the dial is increased, the mag- 



Fishermen who specialize with light or 
heavy lures can make additional fine ad- 
justments by turning a screw binding the 
magnet plate, by adding magnets, or by 
removing some of the magnets. On cast- 
ing, the pinion gear slips out and the 
spool rides on just two ball bearings. 




nets are moved upward, closer to the in- 
ner surface of the rotating drum. Al- 
though the magnet arrangement is fixed, 
proximity is finely controlled. The Bantam 
Mag's hub is supported by ball bearings 
on the magnet end, by a spindle and bear- 
ings on the other. 



Magnetism— adjustable and 
permanent— is an invisible 
brake on spool speed 



By JERRY GIBBS 

Thanks to NASA and the computer 
industry, fishermen are enjoying a 
new state of the art in revolving-spool 
(bait casting) reels. Last year Daiwa 
introduced its instantly successful 
Mag Force reel, and for 1983 Abu- 
Garcia and Shimano have launched 
new models with technically attrac- 
tive features to please the most so- 
phisticated casters. Of greatest inter- 
est is the use of magnets to control 
spool speed and prevent overrunning 
the line— backlash. 

While magnetic spool controls 
aren't new, the use of small, light, 
very strong magnets whose life is 
practically infinite has revolutionized 
anti-backlash controls. Small mag- 
nets of samarium (a rare-earth ele- 
ment) and cobalt are used in space te- 
lemetry, computer-memory circuits, 
and high-tech loudspeakers. Now the 
angler has joined the fun. 

Both Abu-Garcia and Shimano use 
a proximity system; that is, the mag- 
nets (thus the magnetic field) move 
closer or farther from the reel spool to 
exert control. Here the similarities 
end. Abu-Garcia uses a number of 
magnets arranged concentrically, and 
their force is applied over a relatively 
large area of the spool end. Shimano 
has three more-powerful magnets, 
whose field is concentrated on a drum 
extending from the spool end. 

Although the Abu-Garcia reel is 
bulkier, it is faster starting. The mag- 
netic effect doesn't become coercive 
until well into the cast, when it cuts 
in rather hard. It is incredibly 
smooth— the result of both hubs being 
supported only by ball bearings— and 
very light lures can be cast. 

Shimano is lower in outline, 
lighter, shaped to the hand. Its mag- 
netic control starts at near the begin- 
ning of the cast and at low setting. 
The fixed spindle on one hub makes it 
slightly less smooth in rotation. 

Both reels still have the traditional 
friction-type mechanical brake to 
tame large, runaway fish. 

The Abu-Garcia Ultra Mag I (about 
$75) features a fast-cast thumb bar, 
which immediately engages the gears 
when released. The $80 Shimano Mag 
Plus has a model (251) that cranks on 
the left side, which avoids the need to 
switch hands on the retrieve. 

Line capacity of the Abu-Garcia is 
150 yards of 12-lb.-test line; model II 
holds 225 yards. The Shimano holds 
160 yards of 12-lb. line. BE 
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For Your Receiver? Again? 

Here's Kenwood's incredible $520 Audio Purest limited distribution Integrated Amp- 
lifier with a thundering 160 watts of power and the most phenomenal 0.005% THD 
we've ever seen. Price slashed to $229. 



Last year, something very strange hap- 
pened. 1 500 OAK customers hooked Ken- 
wood's top of the line AM/FM Tuner up to 
their receivers. 

It's strange because nobody had thought 
of hooking a tuner up to a receiver before. 
But, now forthefirst time, they're listening 
to FM stereo with specifications and purity 
that rival their best records and tapes. 

Kenwood's amazed. We sold all 1 500 
they had in 60 days, and we wished we 
could have gotten 3000. The only bad part 
was we had to return hundreds of checks 
because we ran out of tuners. 

Well, DAK's done it again, but even bet- 
ter this time. Instead of just improving the 
FM portion of your receiver, now you can 
make a staggering improvement in the 
sound quality of all of your components. 

This time we bought all 2,000 of Ken- 
wood's limited distribution Audio Purist 
series, 1 60 watt integrated preamp/amps 
with Sigma Drive shown above. The sound 
purity will shatter your conception of what 
stereo reproduction is all about. 

And, best of all, we've cut their $520 
price down by a large cash purchase to just 
$229. (That's a $291 saving.) And we've 
reproduced Kenwood's actual 1981 price 
list below to prove our point. 

DO YOU NEED IT? 

Listen to a favorite record through your 
receiver. Then hook up this Kenwood mas- 
terpiece. You'll hear such a staggering dif- 



ference in depth of response and purity 
you may feel like dropping your old receiv- 
er over a cliff. But, please don't because 
you may still need to use it as a tuner. 

It's not just the 1 60 watts (80 X 2) that 
creates the startlingly dramatic sound. It's 
a combination of Kenwood's Sigma Drive, 
nonmagnetic design, 3 separate power 
supplies and the High Speed DC amplifier 
with Zero Switching that makes this inte- 
grated amplifier produce such a remark- 
able musical performance. 

LOOK AT THESE SPECS 

We've sold 1 60 watt amps before. And, 
they were good. The best had Total Har- 
monic Distortion of just 0.02%. But the 
Kenwood KA 900 has Total Harmonic Dis- 
tortion at full output of just 0.005%. 

That's nearly 400% better. The fre- 
quency response is from DC (that's 0 in 
English) to 400,000hz +0 -3db. The signal 
to noise is really remarkable. On phono, for 
1 OmV input, it's 98 db, and for tape or 'aux' 
it's an incredible 105db. But the spec if ca- 
tions only tell part of the story. 

SIGMA DRIVE 

Sigma Drive is a method of including 
speaker behavior within the scope of am- 
plifier performance. Sigma Drive actually 
forces the speaker to exactly reproduce 
musical signals from the amplifier. 

Here's how it works. Most traditional 
amplifiers simply send out a signal. Ken- 
wood has taken a giant step forward. This 



amplifier listens to the electrical output of 
the speakers at the speaker terminals. 

As your speakers respond to music, the 
movement of the speaker cones causes 
them to generate their own electrical cur- 
rent. This current, although not the fault of 
the amplifier tends to block and distort the 
continuing signal from the amplifier. 
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With Sigma drive this amplifier not only sands out ■ pure signal 
it makes aura that your speakers are reproducing it accurately 

Kenwood would be first to admit that 
these signals are very small, but remember 
this is top of the line esoteric audio equip- 
ment. It's not for the average person. 

Through a technique called negative 
feedback and by using 4 wires to each 




speaker (12 foot cables are included or 
make your own) two wires send out signal 
to each speaker and two 'read' what the 
speaker is generating and correct for it. 

The 4 wire cables aren't" super cables'. 
They merely send and receive information 
for The Sigma Drive system. 

Specifications aside, you'll hear that 
Sigma Drive literally forces your speakers 
to deliver accurate, authentic music that 
will in Kenwood's words "startle even the 
most experienced listener." 

Note: Your speakers will need nothing 
special. At the speaker terminals two of 
the wires go to the positive side and two to 
the ground. At the amplifier, the wires are 
separated into outputs and sensors. 

So, with Sigma Drive it becomes clear 
that the main job of an amplifier is not to 
merely amplify a signal, but in reality to ex- 
actly drive a speaker as never before. 
EVERYTHING ELSE TOO 

Dual power supplies are used because 
Kenwood's tests have shown that when 
one channel has to reproduce a really 
heavy signal, it causes a ghost signal to 
appear in the other channel resulting in a 
momentary deterioration in THD. 

A nonmagnetic design removes pre- 
viously hidden distortion. Kenwood found 
that magnetic distortion accounts for a 
great deal of the poor reproduction quality 
and general lack of musical detail heard 
from conventional amplifiers. 

High Speed DC amplification produces 
the cleanest sound yet. Transient inter- 
modulation distortion (TIM) significantly 
degrades the purity of music. TIM is rela- 
ted to the speed with which an amplifier 
can reproduce a sharp burst of music. 

The conventional slow amplifier cannot 
do it quickly enough. The result is a lack of 
clarity or even worse a loss of some of the 
signal music enveloped in the large dy- 
namic peak (muddy sound). 

In conventional amplifiers, crossover or 
notch distortion occurs for brief parts of a 
microsecond as audio waveforms switch 
from + to -. Kenwood has solved this pro- 
blem with Zero Switching. 



Briefly, what happens is that as the au- 
dio waveforms move from plus to minus, a 
bias current is applied to the transistors to 
keep them from going to '0'. 

The sum total of the Sigma Drive, non- 
magnetic design, High Speed DC and The 
Zero Switching is a sound that is thun- 
deringly massive yet ultimately precise in 
detail. There's a 3 dimensional aspect that 
will leave you breathless. 

By the way, if you're not really clear on 
all the terms here's a quick lesson. A pre- 
amp gives you all the switching and con- 
trols like volume and bass and treble. An 
amplifier boosts the signal to power your 
speakers. A tuner receives AM and/or FM. 
A receiver is a combination of all three. 

But 'real' audiophiles go for separates 
like this integrated amp (the preamp and 
plifier are together) and a tuner. You 
ill use the tuner in your receiver by 
ng the tape out on your receiver into 
aux or tuner 'in' on the Kenwood and 
have the best of both worlds. 
Total Control 
There's a stunning array of con- 
Of course there are provisions for 
tape decks. You can dub from deck to 
in either direction. But look at this. 



MUCH MORE 

There's a loudness compensation but 
ton and a subsonic filter that cuts 6db pe 
octave below 1 8hz. The amplifier will han 
die two sets of speakers. And, Sigma Drivi 
can be used for set one. 

There is a stereo/mono switch and < 
touch fader. Once you've set the volume, i 
touch of the fader will bring the volumi 
down to 0 in one second. A second toucl 
will return it to your preset level. 

Finally, all controls other than on/off 
volume, fader and program selecting but 
tons are behind the closed glass door. I 
looks great, keeps unwanted hands of 
your 'preset' controls and keeps the con 
trols safe from dust. 

AUDIO PURIST 

Kenwood is of course a well knowr 
brand name. But as you'll note in the ven, 
top right corner of this amp, the Audic 
Purist name plate separates this unit frorr 
the standard Kenwood line. 

Only the very top notch esoteric dealen 
carry this part of the line. Audio Purist it 
singled out as Kenwood's best by far. 

The Audio Purist KA900 Integrator, 
Amplifier is backed by Kenwood's stan 
dard 2 year limited warranty. It is 1 7-5/1 6' 



1981 Price List 



KA-900 



Suggested Retail Dealer Cost 



Hi-Speed DC Amplifier 



$520.00 



S312.00 



27 lbs. 




• Exclusive SIGMA Drive 

• Non-Magnetic Chassis 

• Zero Switching 



You have a direct path from each com- 
ponent to the 'tape out' jacks. The rotary 
control marked 'record out' selects what 
source is fed to the tape out jacks. 

For listening, you'll use the push but- 
tons just under the volume control. So, you 
can listen to FM or anything you like while 
you tape from a record or any other source. 
What you listen to and what you record 
from are totally separately controlled. 

Kenwood has provided not only for two 
turntables but for both moving magnet and 
the more esoteric moving coil cartridges. 
There's even impedance switching on the 
back panel to match your cartridge. 
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Plus because of a new Phono preamp- 
lifier IC you'll experience incredible dyna- 
mic range, signal to noise to 98db and a 
THD on phono of an incredible .003%. All 
this with a phono frequency response from 
20 to 20,000hz ±0.2db. 



• 80 Watts Per Channel- 
Minimum RMS into 8 Ohms 
Prom 20Hz to 20kHz With Less 
Than 0.005% Total Harmonic 
Distortion 

wide, 14-3/4" deep and 4-27/32" high 
TRY AUDIO PURIST SIGMA DRIVE 
RISK FREE 

We've really tested this Integrated Amp- 
lifier. And it's the best in sound purity anc 
control features that we've ever tested 

So, whether you've got a receiver oi 
audiophile separates already, you're in foi 
an awesome shock when you hear jus 
how phenomenally better the music out o 
your own speakers will sound. 

Try this incredible Kenwood KA900 In 
tegrated Amplifier in your own system. I' 
you don't hear incredibly better musica 
sound from the first moment, return it in it; 
original box within 30 days for a refund 

To order your Kenwood KA900 Audic 
Purist 1 60 watt (80 thundering watts pei 
channel RMS with 0.005% THD) Integra- 
ted Amplifier risk free with your credit card 
call toll free or send your check not foi 
Kenwood's list price of $520, but for only 
$229 plus $9 for postage and handling. 
Order No. 9605. CA res add 6% sales tax. 
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With the glut door closed, your preset controls are protected while you select your program source and volume. 



There are bass and treble controls with 
turn over switches that let the bass enter at 
2O0hz or 400hz, and the treble at 3,000hz 
or 6,000hz. Plus, there's tone defeat. So, 
the bass and treble controls act like equal- 
izer controls to sculpt your music. 




Uke a parametric equalizer you can control the tone slopes. 



The thundering power, purity, musica 
detail and control of Kenwood's Audic 
Purist Integrated Amplifier will revolution- 
ize the sound of your stereo system. 

DAK 

INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 

If busy, after hours, on weekends or in CA 

CALL TOLL-FREE. . .1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91606 




BITS & BYTES 



By JOHN FREE 




Home-computer bargains 

I saw a staggering number of new com- 
puter models at the big Las Vegas con- 
sumer-electronics show recently. This 
year, as more firms aim at the huge 
home-computer market, frantic competi- 
tion promises shelves full of bargains. 

Atari, Inc., suggests $899 for its new 
1200XL computer (large top photo). The 
1200XL's attractive, polished-metal case 
houses 64K (kilobytes) of RAM (random- 
access memory). The keyboard has 12 
user-programmable keys and provides 
access to a European character set. 
There's a help key for simplified instruc- 
tions, plus a self-diagnosis function to 
check circuits and wiring. Atari has also 



introduced two printers: A $299 40-col- 
umn printer-plotter delivers four-color 
text on 4V2-inch paper or 16 colors for 
complex charts and graphs with plug-in 
print pens. A $549 model prints 80-col- 
umn widths at 40 characters per second. 
The printers and 1200XL software are 
compatible with other Atari computers. 

Mattel Electronics unveiled its Aquarius 
home computer (above), a 4K-RAM mod- 
el (expandable to 52K) expected to retail 
for about $500. Mattel says it designed 
the computer and its initial programs- 
home management, education, entertain- 
ment, and self-improvement— for easy 
operation. Aquarius has BASIC built into 
it; another computer language, LOGO, 
comes in cartridge format. LOGO aids 




children in developing computer-graph- 
ics programs. Peripherals include a ther- 
mal printer, cassette recorder, and an ex- 
pander unit with hand controllers. 

Also shown: the Timex Sinclair 2000 
(above), claimed to be the first 48K per- 
sonal computer under $200 (by five 
cents). The 2000 features high resolution 
(256 by 192 pixels), eight-color graphics, 
and programmable sound (10 octaves). 
Also pictured is the $100 Timex Sinclair 
2040, a 32-column thermal printer. 

An eye-catcher at Commodore's booth 
was a prototype portable computer simi- 
lar to but smaller than the popular Os- 
borne model [cover story, PS, March). 
Commodore's upcoming portable has a 
five-inch color CRT. A black-and-white 
display might trim $500 from the 
projected $1,500 cost of the color model. 
The compact portable has two micropro- 
cessors, so it can run both CP/M and Com- 
modore 64 programs. The computer has 
64K of RAM and twin half-height drives 
for 5 1 /4-inch mini floppy discs. 

Quick looks 

• Apple Computer has introduced its 
under-$1 0,000 Lisa computer, built 
around the 16-32-bit MC68000 micropro- 
cessor (with three other microprocessors 
for input and output functions). Designed 
for easy use in offices, Lisa desk-top com- 
puters are put to work by selecting pic- 
tures of objects on a high-resolution 
screen with a mouse— a palm-size device 
used to manipulate a cursor. Also, the 
company introduced the Apple lie, a 64K- 
RAM model with 10 more keys (63) than 
the Apple II Plus. Among other lie fea- 
tures: an optional $125 80-column card, 
self-test diagnostics, and 128K-memory 
option. The Apple e is $1,395. 

• The 1,678-page Encyclopedia of 
Computer Science and Engineering, sec- 
ond edition, has 550 concise articles in 
nine subject areas. The illustrations and 
authoritative entries offer excellent cover- 
age of the field. It costs $87.50 from New 
York publisher Van Nostrand Reinhold 
and is being offered at $2.95 with mem- 
bership in a book club (Library of Comput- 
er and Information Sciences, Riverside, 
N.J. 08075). 

• Eight new software packages from 
United Microware Industries (3503 C 
Temple Ave., Pomona, Calif. 91768) for 
the Commodore VIC-20 include a word 
processor, record-keeping system, and 
graphics program for Epson printers. 

• Wind/X is a $40 utility program for 
the IBM personal computer from Board- 
room Executive Software (Suite 240, Air- 
port Park Plaza, 255 N. El Cielo Rd., Palm 
Springs, Calif. 92262) that quickly clears 
screens— or parts of them— of text. IE 
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Phone Extortion 

Let's put the screws to our phone suppliers on a terrific long range cordless phone with a 
novel new consumer buying tool called GREED/ 



It's a war. The major phone suppliers are 
each desperately trying to lock up big or- 
ders. And now, we've devised a plan to 
take advantage of their greed. 

Together we can apply enough pressure 
to get you a super high quality cordless 
phone with a range up to 700' for just $79. 
And, hopefully we'll make a good profit for 
ourselves. But, there's a problem. 
TIGHTEN THE SCREWS 
Before I tell you all about the great fea- 
tures and sound of the phone, let me ex- 
plain just how we plan to deliver these 
phones for such an admittedly foolhardy 
price. You see, it's called extortion (legal 
definition please) and it works like this. 

There are two large phone companies 
that are trying to get DAK's phone busi- 
ness. To be perfectly honest, the quality, 
guarantee and sound are so close that we 
couldn't decide between the two. 

Even their prices are close. So here's 
what we did. We got quotes from both of 
them for 5,000, then for 50,000 phones. 

And, here's what we decided. As you 
place your orders, we'll offer each of the 
two companies a check (cash in advance) 
for the number of phones we need. 

The company with the lowest price of 
the day will get that day's order. You see, 
your orders give us incredible leverage. 

Usually we buy just one phone from one 
supplier. Unfortunately once they have a 
contract with us, they have no incentive to 
lower our price. And, at our costs today, we 
really can't come out at only $79. 
SAFE INVESTMENT 
Don't worry about your $79. DAK is a 
large company. If this plan to sell 50,000 
phones fizzles out, we'll still be OK. Plus, 
DAK doesn't even charge your credit card 
until after we ship. 

And most important. Each phone will 
come to you in its factory sealed carton, 
and will be backed by the manufacturer's 
standard limited warranty. 

Finally, you won't be getting a cheap 



stripped down phone. We aren't dumb. 
We picked the phones we wanted before 
we got the quotes. So, nobody can make 
any changes to come out lowest. 

And frankly we'll get 50,000 of you new 
customers (we have 225,000 now) to send 
our 68 page electronics catalog to. So, 
even if it does fizzle, we're sure to get an- 
other chance at you later. 

A GREAT LONG RANGE PHONE 
So, now let's see if this is really going to 
be a stripped down low quality phone. 
Remember, each and every feature I de- 
scribe appears on both phones. And, if for 
some emotional reason you want to spe- 
cify which phone you want, no problem, 
I've got a way for you to do that too. 

Imagine walking from room to room in 
your home talking on the phone. You'll go 
out and get the mail, walk over to a neigh- 
bors or work in the yard or the garage. 

It's a superb personal security device. 
You can instantly call a doctor or police 
from anywhere you happen to be. 

And, if you are needed at home, no pro- 
blem. There's a page button on the base 
that beeps you at the handset which then 
becomes a wireless intercom. 

Cordless phones are a great combina- 
tion of posh luxury and life saving utility. 
NO INSTALLATION 
If you can plug in a lamp you can install 
your new cordless phone. Just plug in the 
modular phone plug and the AC line cord, 
then start talking. The phone uses univer- 
sal pulse dialing compatible with both ro- 
tary dial and Touch Tone* phone lines. 
LOADED WITH FEATURES 
Look at these features. You'll have last 
number redial to redial busy numbers. And 
mute lets you electronically put your hand 
over the mouthpiece for privacy. 

There's both a standby/talk switch and 
a power off switch so that you don't have 
to return the handset to the base when you 
aren't using it. 

And when you do put the handset in the 



base, its heavy duty NiCad batteries re- 
charge automatically, and the auto secure 
protects your base station. 

If you're adjusting a TV antenna, the per- 
son at the base can talk to you using the 
intercom feature and any of your regular 
house phones. So, you'll have a cordless 
intercom, with a range up to 700 ft too. 

The two companies that we are trying to 
'extort' our low prices from are Unitech, 
and U.S. Tron. Even their names sound 
alike. Both phones are backed by a manu- 
facturer's standard limited warranty. 
TRY TOTAL PHONE FREEDOM 
RISK FREE 
Experience the thrill of total phone free- 
dom as you roam throughout your home, 
yard or even a neighbor's house. You'll 
never have to 'run for the phone' again. 

Try a cordless phone in your own home 
risk free. If you don't find the luxury of talk- 
ing from wherever you are 100% enthrall- 
ing, just return the phone to DAK in its 
original box within 30 days for a refund. 

To order a long range full featured cord- 
less phone risk free with your credit card, 
call toll free or send your check for the 'ex- 
torted' price of just $79 plus $3.50 for pos- 
tage and handling. Order Number 961 5. 
CA res add 6% sales tax. 

If you have a particular love for either 
phone, you can nave your choice for just 
$89 plus $3.50 for postage and handling. 
To order the U.S. Tron, use Order Number 
9616. To order the Unitech, use Order 
Number 961 7. So, you'll pay only $79 if 
the choice is ours, or $89 if it's yours. 
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New gadget 

up the Japanese sleeve! 

wrist TV 




If you glance at a wrist 
for a time check in Japan, 
you may learn it's 3 to 1 
in the top of the eighth 



By DOUG GARR 

Tokyo 

The rush to build super-miniature 
flat-screen-TV sets perhaps reached 
its zenith last year when Seiko un- 
veiled its prototype TV watch. 
Though impractical and inadequate, 
it is still something of an engineering 
marvel. 

The wristwatch portion of the sys- 
tem weighs less than two ounces, and 
the TV screen measures 3 A by about 
one inch. These dimensions make the 
watch comfortable to wear but diffi- 
cult to view. You have to squint a lit- 
tle to really focus on the blue-tinted 
monochrome image. 

In a demonstration here recently, I 
tuned the TV watch in to the Japan 
World Series— between the Seibu 
Dragons and the Chunici Lions. 
When the camera zoomed in on a 
player's face, reception was fine. Long 
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TV watch has LCD screen plus time-and- 
date display (above). Receiver and ear- 
phones are separate components (below). 




shots, however, played up the set's 
shortcomings: I could see the pitcher 
wind up and the batter's subsequent 
swing, but the baseball was shrunk to 
a dot far too tiny to see. (The Japanese 
are aware that the TV watch is more 
appropriate for displaying informa- 
tion—weather forecasts, train and 
plane timetables, etc.— than it is for 
entertainment.) 

The receiver is housed in a cassette- 
player-size unit, which picks up VHF 
and UHF channels plus stereo- FM-ra- 
dio signals-. You simply plug the re- 
ceiver into a jack at the top of the 
watch, switch the mode button on the 
receiver to tv set, and put on the 
lightweight earphones. Sound quality 
is fine. To tune the set, you move a 
dial on the receiver, a somewhat diffi- 
cult and annoying feature used on 
other tiny TVs. Seiko says it will 
switch to push-button tuning before 
marketing the watch. . 

Research bonus 

The screen itself was developed as a 
sort of byproduct of Seiko's watch-dis- 
play research. Unlike conventional 
TV screens, which create images by 
using an electron-beam, phosphor- 
screen, cathode-ray tube (CRT), the 
Seiko produces images with liquid 
crystals, the organic chemicals com- 
monly used in displays for calcula- 
tors, digital watches, and portable 
games. Flat-screen LCD TV has been 
around in prototype units for years 
[PS, March '75; June '81], but Seiko 
will likely be among the first to sell 
such a set. Company engineers won't 
reveal exactly how the display works, 
but the technical data say there are 
31,920 liquid-crystal picture elements 
attached to a silicon wafer. These 
form the changing images on the 
screen as voltages applied to a large- 
scale-integrated-circuit substrate 
switch the individual elements, mak- 
ing them transparent or opaque as re- 
quired. Like other LCDs, the picture 
looks brightest when viewed in good 
light. The display is supposed to last 
seven years. The set operates on just 
two AA alkaline batteries, which are 
said to provide approximately five 
hours of viewing. 

As a watch, incidentally, the Seiko 
operates in four modes: as a digital 
timepiece (showing hour, minute, and 
second), calendar, alarm, and stop- 
watch with lap timer. 

Seiko says the TV watch will be 
available in Japan some time in 1983 
for $400 or less. Since Japan and the 
U.S. have similar broadcasting sys- 
tems, we are a likely foreign market. 
But don't expect to be watching the 
World Series on your wrist for at least 
a few years. IE 
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Bedside Big Mouth 

Now you can reach out to the world from the comfort of your bed with this elegant new electronic clock 
radio, telephone and speaker phone. 



You're tying in bed. And, you are dis- 
cussing the day's events with your mate. 
The lights are out, you're relaxed and your 
hands are at your sides. 

So what's so new? Well for one thing, 
your mate is out of town and the two of you 
are talking on the latest in hands free 
speaker phones. What's more, if the two of 
you were in bed together, you both (oryour 
whole family for that matter) could talk to 
anyone on the phone simultaneously. 

Of course you can pick up the decorator 
designed phone handset with its long coil- 
ed cord, and talk or make calls as you 
would with your regular telephone. But 
with this new phone, you'll have all the 
new telephone advances rolled into one. 

And best of all, you won't have to pay 
the phone company's monthly rental char- 
ges for their dumb phones ever again. Just 
plug in the standard modular plug and the 
AC line cord and you're ready to go. 

You'll have universal push button dial- 
ing that gives you the convenience of push 
buttons anywhere and works on your cur- 
rent phone line and your own number. 

A last number redial key redials busy 
numbers with the touch of a button. And, 
you'll really enjoy the delightful chirping 
electronic ring that won't send you into 
shock if it sounds when you are asleep. 

If you want momentary privacy from the 
person you're talking to, a mute key lets 
you have it. It's like electronically putting 
your hand over the mouthpiece. 

The sound quality is nothing short of 
incredible. An electret condenser mike 
lets you be heard loud and clear at the 
other end, whether you're using the hand- 
set or the hands free speaker phone. 

When you use the handset, you hearthe 
other person through a high quality trans- 
ducer like you'd find in fine headphones. 
With the speaker phone, you'll hear fab- 



ulous sound through the Hi Fidelity speak- 
er used for the AM/FM radio. 

AND WHAT A CLOCK RADIO 
If you're impressed with this telephone 
system (I hope you are) wait till you find out 
about the timing conveniences and sound 
quality of this electronic clock radio. 

First the controls. The large green LED 
display with high/low brightness switch, 
is extremely easy to read. You won't have 
to worry about losing the time if there's a 
power failure once you install the standard 
9V battery (included) for protection. 

You'll have fast and slow set for both the 
regular and alarm times. And, once you've 
set the alarm, you can choose to be awak- 
ened by your favorite radio station or an 
electronic chirp alarm. If you aren't quite 
ready to get up, just tap the handy snooze 
button for a few minutes of extra sleep. 

And since getting up is no fun, this radio 
will also help put you to sleep. A touch of 
the sleep button will give you up to an hour 
of your favorite radio station to relax you. 
The radio will then shut itself off and wait 
to perform its next programmed task. 
GREAT SOUND SAYS IT ALL 
It doesn't take many features to beat the 
phone company's phones. But, there are 
lots of regular clock radios. 

Once you hear the sound of these fine 
sensitive radio receivers, you'll be sold on 
the sound as well as the phones. 

This FM radio really pulls in the stations. 
And the full range speaker has a very 
pleasing and full rich sound. 

Of course, with the touch of a switch you 
can also tune in your favorite AM stations 
too. You can keep up with the latest news 
or your choice of music on AM. 

This all new electronic clock radio tele- 
phone brings a really elegant look to your 
bedroom, office, den or kitchen. What you 
can't see in our pictures is the elegant 



sound you'll enjoy for years to come. 

The sound quality shouldn't really be a 
surprise. You see, it's made by Unitech, 
the enormous personal stereo company. 
In the personal stereo business, sound 
quality is everything. And it's backed by 
their standard limited warranty. 

TRY THE BEDSIDE BIG MOUTH 
RISK FREE 

Be prepared for a shock. If you haven't 
tried any of the new electronic phones 
you're in for a pleasant surprise. And, for 
that mattter if you haven't bought a new 
clock radio for a few years you're going to 
be pleasantly surprised too. 

Try this all new Electronic Clock Radio 
Telephone risk free in your own bedroom. 
If you aren't 1 00% satisfed, simply return it 
to DAK within 30 days for a refund. 

To order your all new Unitech Bedside 
Big Mouth (our name for it), Electronic 
AM/FM Digital Clock Radio Telephone, 
with both handset and speaker phones 
risk free with your credit card, call toll free. 

Or send your check not for the up to 
$129 to $159 price tag we've seen on 
other telephone clock radios without the 
speaker phone, but send the incredibly 
low price of just $68 ($5.50 P8-H) Order 
No. 9607. CA res add 6% tax. 

Now you can replace the phone com- 
pany's dumb phone and add an exciting 
elegant clock radio with fabulous sound to 
turn your bedroom into an entertainment 
and communications center. 
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The $ J Push Button Phone 

Plug in and start pushing. Now you can hava highly automated phones with no monthly service 
charges for just $7 each. But, there's a catch. 



Send back your dumb phones. Now in- 
stead of paying monthly service charges 
you can have push button dialing, last 
number redial, mute, and ringer off. 

You can forget big clunky phones. 
You can also forget dials. This phone 
works perfectly whether you now have 
rotary or push button phones. 

Now for just $7 you'll have the latest 
technology at a price that'll let you have 
a phone in every room in your home. 
But, don't forget there's a catch. 
NOTHING TO INSTALL 

Simply plug this phone into any stand- 
ard modular phone jack and start talk- 
ing. If you don't already have jacks, 
call your phone company. 

They may even put them in free for 



quality speaker instead of the old dia- 
phragm 'thing' that's been in phones for 
20 years. Even the electronic ring is new. 

But, the nicest part of all are the push 
buttons. Once you've started using but- 
tons you'll hate dialing the old way. 

With this phone you can push the but- 
tons as fast as you want. Then the phone 
sends out pulses on your line that work 
with virtually any phone system. 

So this phone works anywhere. You 
can unplug it and move it from room to 
room or house to house in seconds. 

The phone automatically hangs up 
when you set it down or you can push 
its 'hang up' button. It comes complete 
with an 8 foot cord, coiled at the phone 
end, and a limited warranty. 




It's built more like a HiFi than a telephone 

you. Due to the recent Supreme Court 
ruling, soon they'll probably be selling 
you your own phones anyway. And, at 
worst, there's just a small one time fee. 
LAST NUMBER REDIAL PLUS 

It's really neat. If you call a number 
and it's busy this phone will automa- 
tically redial the number for you each 
time you touch 'redial'. There's no need 
to keep dialing over and over again. 

When you need to speak privately to 
someone with you, you don't have to 
cover the mouth piece. Just press the 
mute button and the person on the line 
will be cut off for privacy. 

When you want to take a nap, just 
switch the ring off and the phone won't 
ring. There's never a need to take your 
phone off the hook again. 

The quality is great. A high quality 
condenser microphone lets the person 
you talk to hear you loud and clear. 

And you hear them through a high 



Modern electronics have finally come to phones. 

THE CATCH 

Frankly we are losing our shirts on the 
automated phone, but we're looking for 
audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 
We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 




We challenge you to compare the fre- 
quency response, dynamic range and sig- 
nal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK 
SA. If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. And, DAK's come 
with a deluxe hard plastic box, index in- 
sert card and a limited 1 year warranty. 
WHY, YOU MAY BE ASKING? 
You're very valuable to us in the form 
of future business. Over 150,000 custo- 
mers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a gamble worth taking. 
NOT A BAD CATCH 
DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency res- 
ponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 
TRY NEW DAK MLX90 CASSETTES 

RISK FREE 
To get the automated phone for just 
$7, try 10 MLX high energy cassettes. If 
you aren't 100% satisfied, return only 9 
of the 10 cassettes and the phone in its 
original box within 30 days for a refund. 
The 10th cassette is a gift for your time. 

To order your 10 Gold Label DAK 
MLX 90 minute cassettes and get the 
automated phone for only $7 with your 
credit card, call the DAK toll free hot 
line or send your check for only $24.90 
for the tapes, plus $7 for the phone and 
$3 for postage and handling for each 
group. Order No. 9416. CA res add 6%. 
An automated Phone for $7 and DAK's 
new improved MLX. Time to stock up. 

DAK 
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SCREWDRIVER 
SOUND 
BREAKTHROUGH 




Horn » tho »upor horn Iwtftir that 

BSR loft out. Wa'll aand it along with 
your apeakar. It fits right in whore tha 
3" twaatar is now. 



Thunder Lizard Mistake 



If you're willing to spend 5 minutes with a screwdriver, you can cash in on BSR's mis- 
take and experience precise thundering bass and breathtakingly clear highs. 



It was a mistake. Somebody goofed and 
put the wrong tweeter in this top of the line 
BSR 1 5" 3 way speaker system. The 3" 
tweeter they put in is normally used only in 
BSR's smaller 10" and 12" systems. 

But don't worry. If you've got a screw- 
driver and 5 minutes you can turn these 
Thunder Lizards back into BSR's awesome 
top of the line 1 5" speaker systems, with 
thundering earthshaking bass and breath- 
takingly brilliant crystal clear highs. 
THUNDER LIZARDS 
BSR built 3500 of these speakers. Their 
salesman referred to them as Thunder Liz- 
ards because the 1 5" acoustic suspension 
bass driver is so powerfully dramatic that it 
can literally recreate the power of an earth- 
quake or explosion in your living room. 

Unfortunately, without the brilliant and 
powerful exponential horn tweeter, the 
bass simply overwhelms the high end and 
so the name Thunder Lizard was bom. 
YOU WIN 
Because the speaker systems are fac- 
tory sealed, BSR didn't want to open them 
and install the correct tweeter. Plus to a 
company the size of BSR, 3500 speakers 
just aren't enough to worry about. 

So because of BSR's mistake, you can 
save a fortune. DAK bought all 3500 of the 
speakers. Plus, BSR sold us the exponen- 
tial horn tweeters that were supposed to 
be put in originally. 

So, here's the deal. We'll ship you the 
factory sealed BSR 1 5" 3 way speaker sys- 
tem with the wrong tweeter, and we'll ship 



the exponential horn tweeter separately. 

All you do is unscrew 4 screws and pop 
out the 3" tweeter. Then, just pop in the 
exponential horn in the same hole. There's 
no soldering because push-on lugs are 
used, and even the screws fit exactly. You 
even get to keep the 3" tweeter. 
WHAT SOUND 
The kaleidoscopic panorama of sound 
from this speaker is nothing short of in- 
credible. You're in for an earthshaking, 
bone jarring musical experience. 

The exponential horn tweeter gives you 
startlingly dramatic highs to 20,000hz. A 
brilliance control lets you decide just how 
powerful you want the highs to be. 

The midrange is velvet smooth. It's re- 
produced by a special 4" ferro- fluid cooled 
midrange driver. A presence control lets 
you contour the midrange to your taste. 

Finally, the bass all the way down to 
20hz is reproduced with thundering ac- 
curacy by the pride of the BSR line, a 1 5" 
acoustic suspension bass driver. 

The beautifully crafted wood-grain ap- 
pearance cabinet is 29" tall, 1 8" wide and 
1 0-1/2" deep. And, it comes with a beauti- 
ful removable cloth speaker grill. 

BSR backs this system with a 2 year 
limited warranty, and speaking of protec- 
tion, the tweeter is fuse protected. The 
system can handle 180 watts peak, 90 
watts continuous and requires 1 5 watts. 
THUNDER LIZARDS NO MORE 
RISK FREE 
Soft listening will give you a fullness and 



realism of sound not possible with con- 
ventional 1 0" and 1 2" speaker systems. 

And wait till you (and your neighbors) 
hear the thundering realism of high vol- 
ume listening with these incredibly pure 
audiophile speaker systems. 

Normally only the most sophisticated 
audiophile can afford the ultimate, a 1 5" 3 
way speaker system. But now due to BSR's 
error, everyone can experience the incred- 
ible realism of a truly great speaker. 

If for any reason you're not 1 00% over- 
whelmed by these speaker systems, sim- 
ply return them to DAK in their original 
boxes within 30 days for a refund. 

To order your BSR top of the line 1 5" 3 
way loudspeaker system with the expon- 
ential horn tweeter risk free with your 
credit card, call toll free, or send a check 
not for the suggested retail price of $1 99 
each, but for only $119 each, plus $1 2.50 
each for postage and handling. Order No. 
9614. CA res add 6% sales tax. 

Now, if you'll spend just 5 minutes with 
a screwdriver you'll experience dramatic 
earthshaking musical sound that's so star- 
tlingly alive, it'll send shivers through your 
body for years to come. 

DAK 
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PRICE BREAKTHROUGH/ 




Epicurean's Phone 

Now you can have the look of fine furniture, the electronics of a fine stereo, plus a hands free 2 way 
duplex intercom, all at DAK's incredible breakthrough price. 



It's sad. It seems there just aren't as 
many rich people as there used to be. We 
all seem to be working harder and spend- 
ing our time looking for discount sales. 

Well, American Telecommunications, 
(ATC) the people who make the Genie", 
Snoopy* and the Mickey Mouse* phones 
for the telephone company have made a 
rich man's phone called the Deco«Tel* 
cordless chest phone. 

This is no ordinary cordless phone. Its 
electronics and sound quality rival a fine 
stereo system. And it has a 2 way intercom 
that actually makes the base a hands free 
duplex intercom. 

And, finally you can't mistake the qual- 
ity. From its classically styled carved chest 
that blends into the most lavish home or 
office, to the look and substantial feel of 
the handset. This cordless chest phone is 
very simply, the best. 




INSTALLS ANYWHERE 

Before I tell you about all this phone's 
incredible features, you need to know two 
things. Thing One: Because of a large cash 
purchase of 2000 of these phones, (which 



we have in stock for immediate delivery) 
you don't have to be rich to own one. 

Thing two: You can install this phone 
just about anywhere. All you need is a 
standard modular phone jack and an AC 
plug. The phone uses your own phone 
number and normal phone line with no 
changes needed. 

SUPERB QUALITY ELECTRONICS 
Imagine walking around the house or 
yard without having to 'run for the phone' if 
it rings. Imagine that you're at a neighbors, 
or walking the dog around the block and 
you want your spouse to join you. 



With this phone, not only can you make 
or receive phone calls, you can be called 
from home if you're needed. And look at 
this, with the push of a button, you can call 
home if you need help, information or if 
you just get lonely. 

Think of the convenience for your wife, 
of being able to talk on the phone while 
keeping track of the children. She can 
check on them in the yard or down the 
street. And she can instantly call a doctor 
or police from wherever she is. 



You can be working in the yard or gar- 
age and simply buzz your wife (spouse) 
when you want a beer, (or champagne with 
this phone). If you're on the roof or a ladder 
and you need a tool, no problem. 

You see, with this phone, you can do 
more than make and receive phone calls. 
You can also page and talk directly to or 
receive calls directly from the beautifully 
carved hands free intercom chest base. 

If you want to call the base, just switch 
to intercom on the handset and the base 
will ring. If someone wants to call you, 
they touch the base's intercom button. 





A full duplex intercom complete with a 
microphone and speaker is built into the 
base. Anyone at the base can move around 
the room or lie in bed while talking to you. 
There's even an intercom volume control. 

So now, you'll make and receive phone 
calls in the garden, by the pool, or forgive 
the example, but any number of locations 
in the bathroom. 

SO WHY IS IT BETTER 
This phone is a marvel of space age 
design and circuitry. Besides its obvious 
elegant good looks, its superior sound 
quality and the duplex 2 way hands free 
intercom, it's loaded with the latest state 
of the art circuitry. 




OAK has made an incredible buy on 
these 2000 phones. You'll find cordless 
chest phones selling up to $249. This 
phone is UL listed, FCC approved and you 
are protected by American Telecommuni- 
cation's standard limited warranty. 




Power saving circuitry and heavy duty 
NiCad batteries give you up to 50 hours of 
standby or 8 hours of actual conversation 
between charges. Just place the handset 
back in the chest for automatic recharging. 
And auto-secure takes over whenever the 
handset is in the chest. 

This phone is also great for the office. 
It's a beautiful and usefull addition to the 
executive suite. You can be reached wher- 
ever you are in an area up to 12 football 
fields, that's up to a 600 or 700 ft range. 



You can add this phone to any multiline 
office system by just using our Electronic 
Phone Octopus. On single line systems, 
just plug it in like you would at home. 



LAVISH TELECOMMUNICATIONS 
RISK FREE 

If you have a lavish home or office, or if 
you plan to have one in the future, this 
phone will fit right in. If you demand only 
the best from your stereo system, now you 
won't be disappointed with the sound 
quality of your new cordless telephone. 

Try the ultimate cordless chest phone 
risk free in your own home or office. If you 
aren't 100% impressed for any reason, 
simply return it in its original box within 30 
days to DAK for a courteous refund. 

To order your incomparable American 
Telecommunication's DecocTel* cord- 
less chest phone risk free with your credit 
card, call toll free or send your check for 
the incredibly low discount price of just 
$169 ($5 P&H) Order Number 9606. 

As OAK's president and chief tester, I 
can safely say that after testing dozens of 
cordless phones by many manufacturers, 
this is without question the best looking, 
best feeling, best sounding I've tested. 





In a factory, in shipping, in a store, or in a 
colleague's office, you can be reached by 
your secretary, or by any incoming calls. 
Plus if you need something, you can reach 
your secretary or make outside calls. 



From last number redial and LEDs that 
show all the functions, to an extra jack to 
plug in another phone, this phone is load- 
ed. It's universal modular plug and push 
button pulse output work on both rotary 
dial and Touch Tone* phone lines. 
A SECURE INVESTMENT 

American Telecommunications is an e- 
normous company. Just visit your local 
phone company store to see the dozens of 
phones they make for phone companies. 




DAK 



INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 

If busy, after hour*, on weekends or in CA 

CALL TOLL-FREE . . .1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 



HOUSEPOWER CLINIC 



By EVAN POWELL 



A recent news release from the Depart- 
ment of Energy was hardly news: House- 
hold energy use in the U.S. dropped 17 
percent from 1978 to 1980, it said, while 
home-heating and electricity costs soared 
by 27 percent during the same period. 
What can you do about it? Plenty. Though 
the cost of electricity in general is up, you 
still may be paying more for it than you 
have to because you aren't taking advan- 
tage of special rate structures. 

One of these is a special rate for energy- 
efficient homes-if you've insulated and 
sealed yours thoroughly, you may quali- 
fy. Most power companies will inspect 
your home and advise you of any require- 
ments for bringing the house up to its 
standards. 

Other special rates include time of day, 
load control, and demand rates, which are 
being phased in all across the country 
though few consumers are taking advan- 
tage of them. National figures are not 
available, but a local official says that few- 
er than five percent of those eligible for 
such rates have signed up in my area. 

Consider what they're missing: Choos- 
ing the load-control service requires that 
you install load-control devices, which 
are furnished free by the power company 
and installed by an independent contrac- 
tor for $35 (or you can do it yourself using 
directions furnished). This allows the 
power company to disconnect your water 
heater or air conditioner for a limited time 
at certain periods of peak demand by 
sending a signal over the line. In most 
cases, you never notice because the pow- 
er isn't off long enough to let the water 
cool or the house warm up. The savings? 
Using an 80-gallon water heater and 
three-ton (36,000 Btu) air conditioner 
(rates depend upon sizes involved) in my 
area, you'd get a $28 credit during sum- 
mer months and $4 in the winter. 

The amount of savings varies in every 
locality, but it's well worth a phone call to 
your utility to see if you can qualify. 

q&a £r - a9e 

I have an ancient Crosley Shelvador re- 
frigerator (model SC9-1) that was handed 
down from my parents and is still in ex- 
cellent running condition except for one 
thing: The door gasket has completely de- 
teriorated. I'm sure that replacement 
parts are unavailable, but I would like to 
keep it running. Will stick-on foam weath- 
erstripping, such as that sold for exterior 
doors, work if I adjust the door to com- 
pensate for the reduced thickness, or 
would I be wasting my time? 

Bill Shore, St. Louis, Mo. 



Surprise I Just go to your local appliance- 
parts distributor and tell him you want to 
order Gemline part No. CR-83; you'll get 
an exact replacement. Gem Products 
does an excellent job of stocking and cat- 
aloging functional parts for many older 
appliances, a real boon for those trying to 
keep appliances running through old age. 
Whether your problem is with a Coolera- 
tor, Deep Freeze, Bradford, Marquette, or 
many other almost-forgotten brands, 
don't give up hope-they just may have 
what you need. 

Kenmore-Whirlpool bearings 

A 1977 article in PS gave details about a 
bearing kit to remedy worn spin-tube 
bearings in Whirlpool and Kenmore 
washers. I ordered one, but my letter was 
returned. Is there another source? 

Paul Feorene, Fairmont, W.Va. 

Some appliance-parts distributors stock 
the kit, called the BK-1. It's also available 
from Bricktown Engineering & Develop- 
ment Corp.. 440 Bella Vista Rd., Brick, N.J. 
08723. I consider the BK-1 a permanent 
repair if the rest of the gear case and 
clutch are in good condition— and a suit- 
able temporary repair otherwise. 

Paint-on vapor barrier 

I live in a cold northern climate where 
most homes were built in the early 1900s 
and do not have insulation in the wall- 
stud cavities. Blown-in cellulose insula- 
tion is a popular way of insulating, but the 
local contractors and government agen- 
cies doing most of the work neither install 
nor mention the need for any type of va- 
por barrier on the heated side of the wall 
(which, in most cases, is plaster-covered 
lath). 

Is a vapor barrier needed for this type of 
installation, and if so, what kind? Would 
something like Glidden's Insul-Aid vapor- 
barrier paint be the answer? 

Jeff Musselman, Laurium, Mich. 

It is indeed the answer. If your wall has 
several heavy coats of oil-base paint it 
could have enough protection— but you 
can't be sure. These paint-on vapor barri- 
ers exceed accepted requirements, and I 
recommend them for your problem. 

Derating a gas furnace 

I have a Century gas furnace (model 
GH1B5) that I want to derate for greater 
efficiency. I wrote to the company that 
sells it, and it replied that the furnace 
could be derated 25 percent with the 
proper smaller jets. I then asked a local 



heating firm to make the change, but after 
almost two years and several letters the 
company says it hasn't been able to get 
the jets. Can I get them from another 
source? 

Robert Westfall, Kankakee, III. 

Most orifices, or jets as you call them, are 
standardized. Check with your gas com- 
pany; it can tell you the drill size for the 
proper orifice opening to achieve the Btu 
rating you desire, and it may even supply 
and install them for you. If all else fails, a 
good machine shop should be able to 
braze shut the opening in the existing or- 
ifices, then drill them out to the size you 
desire. 

Cheap protection 

My air-conditioning installer told me to al- 
ways turn the system off when we have a 
thunderstorm— as we frequently do in our 
area— since it isn't good for the system to 
stop and restart quickly. That's probably 
good advice but almost -impossible to fol- 
low since no one is home during the day. 
Is this really important? 

Mary Jackson, Atlanta, Ga. 

Veryl Short cycling, whether it's caused 
by a power interruption during a storm or 
by turning the thermostat up and back 
down without a waiting period of several 
minutes, requires the compressor to at- 
tempt a start while high pressures are still 
in the system. All air-conditioning sys- 
tems have special current and tempera- 
ture-sensing controls to shut the com- 
pressor off under this load, but prolonged 
and repeated cycling can destroy the con- 
trol windings— and repair is expensive. 

Air-conditioning-parts suppliers carry a 
solid-state "time delay on break" relay to 
eliminate this problem. Well worth the 
$20 to $25 cost it installs in the low-volt- 
age thermostat circuit and simply inter- 
rupts the circuit for three to five minutes 
in the event of a power loss. 

Renewing the barbecue 

Last spring I repainted my gas barbecue 
grill with flat-black paint, and soon after it 
looked worse than before: The paint 
peeled and discolored. Should I have used 
a primer? The grill's base metal is alumi- 
num. 

Roy Jenkins, Kansas City, Mo. 

No primer is necessary, but the proper 
heat-resistant paint and good surface 
preparation are. Start by removing the 
racks and grids, then wire-brush all sur- 
faces to be painted-remove baked-on 
food and loose, deteriorated coats of 
paint. Remove all traces of grease by us- 
ing an oven cleaner or strong detergent 
solution. Then flush the grill thoroughly 
with water and allow it to dry. Finally, ap- 
ply one or two coats of heat-resistant 
paint available at most hardware stores. 



Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 
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Ask a Charter drinker why Charter is his 

bourbon, you always get the same answer:"smooth'.' 

With Charter there's no bourbon "bite 'or even 
a hint of harshness. It's all mellow and easy to drink, ; 
easy to stay with. No matter which Charter 

you prefer. Charter always treats you smoothly. I 

CHARTER 

Aged until it s all smoothed out. 



OLD CHARTER I 

■« uxuntBr. Km***.. 




TWO WAYS TO 
CUT YOUR 
FUEL CONSUMPTION 
BY ONE-THIRD 




• Turn down thermostat 10-15 
degrees. 

• Buy room heater. 

• Achieve reduction in fuel 
consumption by one-third. 

• Congregate around room 
heater. 




• Install high-efficiency gas 
heating system. 

• Keep thermostat at normal 
level. 

• Cut fuel consumption by 
up to one-third. 

• Enjoy whole-house comfort 
...for years to come. 



SIX WAYS 
TO SAVE AND STAY 
COMFORTABLE 



These fuel-efficient gas heating systems 
are designed to extract more heat from the gas 
they burn. Which means they'll keep your whole 
house comfortable while using a lot less energy 
doing it. They make gas— always your best energy 
buy — an even better value today, and for the 



years to come. 

And here's another comforting thought: Recent 
Department of Energy studies project that by 1990 
the price of natural gas will be 70% of the price of 
home heating oil and only 42% of the price of 
electricity. 




Arkla 

RECUPERATIVE 
GAS FURNACE 

Arkla's patented re- 
cuperative heating 
system features a stainless steel 
heat exchanger, electronic spark 
ignition and built-in power vent. 
Downflow and Upflow models to 
120,000 Btu/hr. Installs in space 
of conventional furnace. Sidewall 
venting is possible, permitting 
easy conversion from electric 
heating. Limited 20-year heat ex- 
changer warranty. 





HIGH-EFFICIENCY 
GAS FURNACES 

offer you what you'd 
expect from the 
world's largest gas furnace man- 
ufacturer: quality, dependability, 
and energy efficiency balanced 
with purchase price. Send the 
postcard for our free energy-effi- 
ciency "comparator." It takes the 
guesswork out of calculating 
"years to payback." 




SUPER FURNACE 

Enjoy heat through- 
out your home with 
Carrier's new Super 
Furnace. Quality built for quiet 
and efficient operation, it features 
advanced burner system and 
computer-designed heat ex- 
changer, plus energy-saving au- 
tomatic spark ignition. Vertical or 
horizontal models fit easily in old 
furnace space. Electronic control 
center simplifies installation and 
servicing. 




LENNOX* 




PULSE " GAS FUR- 
NACE The Lennox 
Pulse is unlike any 
other gas furnace in 
the world, thanks to a break- 
through in heating technology. 
This uniquely designed furnace is 
so reliable that the heating as- 
sembly has a 20-year limited war- 
ranty. And no other gas furnace 
costs less to operate. The Lennox 
Pulse Furnace is high efficiency 
at its money-saving best. 



Chef, 

ULTRA" FURNACE 

The all-new Magic 
| Chef Ultra gas fur- 
^^^^ nace has a specially 
designed stainless steel heat ex- 
changer for maximum heat 
transfer. Exclusive self-cleaning, 
non-linting power burner main- 
tains high efficiency. High-capac- 
ity, dynamically balanced blower 
moves air quietly through whole 
house. Built for years of trouble- 
free service. 



i 



II 



WEI LfTlc LAIN 



VHE GAS BOILER 

; Weil-McLain's VHE— 
mmm. Very High E f f i - 
ciency— Gas Boiler 
features induced draft combus- 
tion, heat extractor, pilotless igni- 
tion and other energy-saving fea- 
tures that greatly reduce gas 
usage. Cast-iron construction for 
long life. Vents through sidewall 
or roof. Backed by a 20-year lim- 
ited warranty and a 100-year rep- 
utation for quality. 



For more information on these high-efficiency gas heating systems, send the reply card today. No postage required. 

Gas: The future belongs to the efficient. 

c 1983 American Gas Association 



PS car test & driving report 

Sporty small 
sedans 

Now economy cars 
are performers, too 



By JIM DUNNE 
and JACK KEEBLER 

PHOTOGRAPHS BY GREG SHARKO 

A new wrinkle in economy cars is the 
return to performance and sports han- 
dling. For car buyers who want some- 
thing more exciting than 30 miles per 
gallon, Detroit now offers hotter en- 
gines, firmer suspensions, and sports- 
car styling touches on cars that are 
primarily fuel-economy leaders. 

PS collected four examples of this 
new breed for our tests at Bridge- 
hampton Race Circuit in New York. 



They were: Volkswagen Rabbit GTI, 
Dodge Shelby Charger, Ford Escort 
GT, and Buick Skyhawk T Type. We 
found a wide variation in what auto 
makers think a performance car 
should be. Two of these cars per- 
formed far better than their standard- 
edition counterparts, but the other 
two we tested turned out to be big dis- 
appointments. 

In acceleration and all-around pow- 
er, the Rabbit GTI and Shelby Char- 
ger stand out. Despite the burden of 
an extra passenger and about 30 
pounds of test equipment, each aver- 



PS ratings — 

test report in a nutshell 

The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 
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Acceleration 
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Braking 


3 
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Handling 
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5 


3 


Maneuverability 
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Quietness 
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Roominess 
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Vision 
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Entry/exit ease 


3 


4 
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EPA economy 


4 


5 


5 


5 


Ride comfort* 


2 


1 


2 


2 


"Authors' opinion 











aged zero-to-60-mph times in the sub- 
13-second range. That kind of perfor- 
mance is on a par with many low- 
priced sports cars. 

These small front drives will spin 
wheels from a standing start and are 
equipped with throaty exhaust sys- 

Continued 



Four pocket rockets (clockwise, upper left): Buick Skyhawk T Type, Dodge Shelby Charger, VW Rabbit GTI, Ford Escort GT. 








PS car test & driving report 

terns that reminded us of the lightly 
muscled, small V8s of the past. We 
don't measure top speed in our tests, 
but GTI and Charger will put out 
power evenly through the low-speed 
driving ranges and still have lots of 
punch left at 60 and 70 mph. 

There was one area, however, 
where none of the performers mea- 
sured up— braking. If you expect these 
models to stop quicker than the stan- 
dard versions, you'll be disappointed. 
Surprisingly, most of the standard 
models of tbese sportsters stopped in 
comparable or even shorter distances. 
For example, Escort GT stopped in 
174 ft., while the standard Escort [PS, 
Jan.] did it in 173. Rabbit GTI's dis- 
tance was 153 ft., Rabbit diesel [PS, 
Jan.], 157; Skyhawk T Type, 185 ft., 
Pontiac 2000 [PS, Jan.], 148 (both J- 
cars); Shelby Charger, 201 ft., Char- 
ger 2.2 [PS, Sept. '81], 178. These re- 
sults are especially confusing since all 
the performance cars sport large, ven- 
tilated front-disc brakes. 

Volkswagen Rabbit GTI 

The Rabbit GTI handles its perfor- 
mance role best. You know you're in 
for a treat right from the start. Steer- 
ing is firm, even heavy, compared 
with power-assisted sedans. And 
there is no jiggle or feedback in the 
four-spoke wheel when the front tires 
are digging out during hard accelera- 
tion. In the high-speed-handling and 
low-speed-maneuverability tests, the 
hatchback GTI feels solid and control- 
lable and reacts predictably. A slight 
amount of understeer is built into the 
chassis when the handling limit is 
reached. 

The GTI's ride is firmer than the 
standard Rabbit's and gives a sports- 
car feel. The highly contoured front 
seats rival the comfort and holding 
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Shelby Charger was a top performer on 
high-speed handling grid. Wide, low-pro- 
file radials provided plenty of grip. 



power of more-expensive sports-car 
types. 

GTI's 1.8-liter (109 cu. in.) high- 
output engine (not available in other 
Rabbit models) is the key to its perfor- 
mance. Teamed with a close-ratio 
five-speed-manual transmission, it 
gives outstanding performance for its 
displacement. Other standard equip- 
ment includes front and rear stabiliz- 
er bars, alloy wheels with perfor- 
mance radial tires, tuned suspension, 
and a special exhaust system that im- 
proves exhaust-gas flow while emit- 
ting a throatier sound. Yet there is lit- 
tle sacrifice in ride comfort, and noise 
levels are close to those of the stan- 
dard Rabbit. 

Dodge Shelby Charger 

Developed by long-time race-car de- 
signer Carroll Shelby, this adaptation 
of the two-door Omni returns Dodge 
to the performance race once more, 
but in a package far different from the 
440-cu.-in.-V8 earth shakers of the 
past. 

More power from the revised 2.2-li- 
ter Chrysler four-cylinder engine 
makes Shelby the fastest car in 
Chrysler's lineup. The quick steering 
has a solid, heavy feel that results 
from its fast ratio. Fortunately, power 
assist keeps the turning force man- 
ageable, even when parking. 

Styling changes on the outside are 
striking. Shelby's aerodynamic add- 
ons provide more than flair. The front 
air dam is highly efficient in keeping 
chassis-grabbing wind from under the 
car. 

The attractive exterior styling 
touches are matched inside the car, 
with the same gray-and-blue color 
scheme in seats and soft trim. As in 
Rabbit GTI, the cargo-carrying bene- 
fits of the hatchback are a plus. 




Rabbit GTI's performance-tuned suspen- 
sion was a stable platform for fast 
changes in direction, even at 75+ mph. 



EPA fuel mileage (m Pg ) 
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Eacort 
GT 




Highway 


36 
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PS fuel-mileage tests 

(steady-state mpg) 


35 mph 


• 


44.5 40.8 


40.9 


55 mph 


• 


33.4 35 


32.4 



•Not tested 

Shelby has problems with passen- 
ger comfort and chassis feel. Large, 
bucket-type front seats are intended 
to hug the torso, but we found that 
they gave inadequate lateral support 
for really spirited driving. And the 
center armrest is too far away to fur- 
nish much side support, either. 

More important, the overall feel of 
the chassis is loose. The rubbery shift 
detents of the transmission, the ten- 
dency of the front end to lose traction 
on damp pavement, and a willowy feel 
of flexing in the body stand out in con- 
trast to the taut handling feel of the 
competition. 

One awkward feature is a steering- 
wheel position that feels higher than 
that in the four-door version. The rea- 
son? The seat cushion is set lower in 
the sleek two-door models. This al- 
lows adequate head room despite the 
2.3-inch-lower roof. Unfortunately, 
the steering wheel has been left at the 
four-door position. 

Ford Escort GT 

Escort GT is an attempt to make 
the same gains in the economy-car 
For specs and test results, turn page 

\Text continues on page 50] 
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WHAT DO YOU 
SCORE ON THIS 

WOODWORKER'S 

TEST? 

Rod out and get a FREE one-year 
woodworking magazine subscription! 



The test takes only a minute! 

Just answer each question, total your 
score and enter it on the coupon. 
Then fill in your name and address 
and send it in to Shopsmith. 

For your effort, you'll receive a FREE 
one-year subscription ($6.00 value) to 
HANDS ON!, the national woodwork- 
ing magazine full of how-to home 
repair articles, project plans and other 
helpful tips. 

So grab a pen or pencil and get 
started! 

Circle A^BorC for each 
question: 

IHow much experience have you 
had in woodworking, home repair 
and/or home maintenance? 

(A) Little or no experience 

(B) Some experience 

(C) Quite a bit of experience 

2 Which phrase best describes 
your workshop? 

(A) A selection of hand tools and 
portable power tools 

(B) A table saw or radial arm saw, 
along with hand tools and 
DOrtable power tools 
C) A good selection of sta- 
ionary and portable power 
tools, along with hand tools 

3 How involved do you want 
to become with woodwork- 
ing, home repair and/or home 
maintenance? 

(A) Not very involved 

(B) Moderately involved 

(C) Heavily involved 

4 What s the likelihood that you'll 
buy some kind of woodworking 
tools within the next year? 

(A) Not likely 

(B) Somewhat likely 

(C) Highly likely 

5 Which best describes you? 
(A) I do home repairs and main- 
tenance only when it can't be done 
any other way 

(B) I do some woodworking and a 
variety of home repairs and 
maintenance 

(C) I'm primarily interested in fine 
craftsmanship woodworking 




coupon to the Shopsmith address 
shown below. 

Your first issue of HANDS ON! will 
arrive soon. And because you're 
interested in woodworking, we'll 
also send you a complimentary 
Information Kit about the 
Shopsmith MARK V, the 
complete home workshop any- 
one can use and enjoy. 

The MARK V combines the five 
power tools you need most in one 

economical, space-saving unit. 

It's the tool to start with.. . the 
system you grow with! 

Mail the coupon today! 



Shopsmith Inc. 

The Home Workshop Company 
750 Center Drive 
Vanoalia. Ohio 46377 



Send in this coupon 
or Call: 1-800-228-3399 

(in Nebraska 1-800-642-8788) 

•Shopemittv Inc 1982 




How to find your score: 

It's easy! Give yourself nine points for 
each (A) you circled, six for each (B) 
and three for each (C). Then enter your 
total on the coupon, fill in the special 
blank about Question #5 and enter 
your name and address. Mail the 



My Test Score Is. 



On Question #5, I circled the 

letter Please enter my name 

for a FREE one-year subscrip- 
tion to HANDS ON!, the na- 
tional woodworking magazine 
($6.00 value). And send me a 
FREE Shopsmith MARK V In- 
formation Kit including the 
helpful booklet "How To Deter- 
mine Your Best Power Tool Buy." 
I understand I am under no 
obligation. 

Name 

Address 

City 



State 



Zip 



Send to: 



Shopsmith Inc. 

The Home Workshop Company 
7S0 Center Drive 
Vanoalia Ohio 45377 

^ Dept. 3603 i 
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Small size, low weight, and front drive 
enabled all of the vehicles to make im- 
pressive runs through the low- and high- 
speed handling tests. 



PS serviceability ratings 

How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. 



Checking fluid levels 

Battery 

Master cylinder 
Windshield washer 
Engine oil 
Coolant 

Checking the engine 

Spark plugs 
Distributor 
Oil filter 
Oil fill 

Replacing holes 

Upper radiator hose 
Lower radiator hose 
Heater hoses 

Changing bulbs 

Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 

Checking fuses 
Spare-tire accessibility 
Changing belts 
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Volkswagen Rabbit GTI, Dodge Shelby Charger, 
Ford Escort GT, and Buick Skyhawk T Type — 
dimensions, specs, and test results 



DIMENSIONS (inches) 

Wheelbase 

Overall length 

Overall height 

Overall width 

Track, F/R 

Ground clearance 

Front head room 

Front hip room 

Front leg room 

Rear head room 

Rear hip room 

Rear leg room (min.) 

Rear knee room (min.) 
Couple distance 

SPECIFICATIONS 

Engine type 

Displacement (cu. in./L) . . . 

Compression ratio 

Carburetion 

Net hp @ rpm 

Net torque (ft. -lbs.) @ rpm 

Transmission 

Axle ratio 

Tire make 

Tire type 

Tire size 

Steering 

Overall steering ratio 

Turns, lock to Tock 

Turn diameter (ft.) 

Front suspension 

Rear suspension 



Front stabilizer-bar 

diameter (in.) 

Rear stabilizer-bar 

diameter (in.) 

Trailer towing (max. lbs.) . . 
Trailer tongue weight 

(max. lbs.) 

Brakes 

Brake swept area (sq. in.). . 

Fuel tank (gal.) 

Trunk space (cu. ft.) 

Liftover height (in.) 

Curb weight (lbs.) 

F/R weight distribution (%) 

Basic price 

Price as tested 

Major options (over $100) 

on test car 



VW 

Rabbit GTI 

94.5 
155.3 

55.5 

63.4 
54.7/53.1 
4.8 

36.0 

46.0 

40.0 

35.0 

46.0 

36.0 
1.0 

31.0 



Dodge 
Shelby 
Charger 

96.6 
173.7 

49.9 

66.7 
56.1/55.6 
4.5 

37.2 

52.6 

42.5 

34.4 

46.1 

28.7 

-3.3 

26.3 



Ford 

Escort GT 

94.2 
163.9 

53.3 

65.9 
54.7/56 
5.0 

38.1 

52.2 

41.5 

37.4 

44.1 

35.0 
1.1 

29.4 



Buick 

Skyhawk 

TType 

101.2 
174.3 

51.7 

65.0 
55.4/55.2 
6.4 

37.7 

52.8 

42.1 

36.5 

49.8 

31.2 

-0.8 

28.1 
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Polystecl radial 


185/60R14 


195/50R15 


165/70R365 


P195/70R13 


Rack and pinion 


Rack and pinion, 


Variable, rack and 


Variable, rack and 




power 


pinion, power 


pinion, power 


18:1 


18:1 


18.4-14.4:1 


16-14:1 


3.3 


2.88 


3.04 


2.88 


31.2 


36.4 


35.54 


34.74 


MacPherson strut 


Iso-Strut with coil 


MacPherson strut 


MacPherson strut 


with coil springs 


springs 


with coil springs 


with coil springs 


Independent stabiliz- 


Semi-independent 


Independent modi- 


Trailing axle, coil 


er axle, coil springs 


trailing arm, coil 


fied MacPherson 


springs 




springs 


strut, coil springs 




0.65 


1.0 


0.94 


1.1 


n hi 


none 


n.a. 


r> 

U. /D 


n.a. 


1,000 


1.000 


1,000 


100 


100 


100 


100 


Power, disc/drum 


Power, disc/drum 


Power, disc/drum 


Power, disc/drum 


n.a. 


201.96 


201.4 


251.7 


10.0 


13.0 


11.3 


13.6 


38.9* 


27.3* 


26.4* 


12.6 


31.0 


31.4 


31.2 


32.8 


1.825 


2.363 


2.063 


2,380 


64/36 


62/38 


62/38 


65/35 


$7,990 


$8,290 


$7,339 


$7,952 


$9,440 


$8,692 


$8,676 


$11,230 


Sun roof $285, A/C 


AM-FM-cassette 


Rear defogger $124, 


Power seat $210, 


$650 


$402 


premium sound 


electric locks 






$117, AM-FM stereo 


$120, power win- 






$109, power steer- 


dows $180, rear 






ing $210, rear-win- 


defogger $125, 






dow control $109 


A/C $775, cruise 








control $170, pow 








er steering $199, 








exterior trim $505 


12.3 


12.7 


17.7 


17.1 


186 


186 


168 


179 


60 


35 


100 


35 


153 


201 


174 


185 


70 


35 


115 


20 


71 


73 


71 


70 


63 


66.8 


70+ 


59.2 


31.5 


31 


30.5 


32.9 



TEST RESULTS 

Acceleration (sec.) 

0-60 mph 

Brake test (cool) 60-0 mph 

Stopping distance (ft.) . . 

Pedal pressure (lbs.). . . . 
Brake test (hot) 60-0 mph 

Stopping distance (ft.) . . 

Pedal pressure (lbs.). . . . 
Interior noise @ 60 mph 

(dBA) 

Handling test (mph) 

Maneuverability test (mph) 



TEST CONDITIONS: Ambient temperature, 50°F; relative humidity. 75 percent; barometric pressure, 28.9 inches Hg 
'With rear seat folded 



Performance comparison with selected 1983 models 





Mpg (city 
driving) 


Accelera- 
tion 0-60 
mph (sac.) 


Brakes 60-0 
mph (hot) 
(ft) 


Handling 
(mph) 


Maneuver- 
ability 
(mph) 


Noise @ 
60 mph 
(dBA) 


AMC Alliance 4 


34 


18.9 


176 


63.7 


29.9 


68 


Ford Escort 4 


33 


15.6 


173 


61.2 


30.1 


66 


Honda Civic FE 4 


46 


14.4 


178 


65 


30.3 


73 


Plymouth Turismo 4 


32 


15.4 


186 


60 


28 


72 


Pontiac 2000 4 


31 


15.1 


148 


63.6 


27.7 


69 


VW Jetta turbo diesel 4 


43 


15.3 


191 


60 


29.3 


76 


VW Rabbit diesel 4 


43 


23.8 


157 


62.8 


29.5 


73 
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R Warning: The Surgeon General Has Determined 
s That Cigarette Smoking Is Dangerous to Your Health. 



z 



mg. nici 
9 mg. " 
cigarette. 




er cigar 
ig. mco 
nOEC 



VANTAGE. 
THE TASTE OF SUCCESS. 




VANTAGE 





Great Taste 
with Low Tar. 
That's Success! 



You can sand it 
stain it 
varnish it 
paint it 
saw it 
nail it 
drill it 
plane it 
carve it 



EST flMSCS »««sso» 
/CARPENTERS 
' WOOD FILLER 




non toxic, too. 

Send 50* with your name and address 
for 1 oz. sample to Elmer's® Wood 
Filler Sample, P.O. Box 157, Hilliard, 
OH 43026. 

Allow 4-6 weeks for delivery. Limit 
one sample per household. Offer good 
only in U.S.A. Offer expires December 

31, 1 983. «> Borderline 1983 




*R QUICK SOLUTION 
T STICKS, SQUEAKS f 
? A MOISTURE PROBLEM 

>■ auto, farm, fleet, shop ^ 

NET W 




as seen on 
[CBS -TV Morning News 



HASTINGS MANUFACTURING CO. 

Hastings, Michigan 49058 
FILTERS • PISTON RINGS • CASITE PRODUCTS • TOOLS 



PS car test & driving report 

market that Ford realized with the 
Mustang when that model's GT ver- 
sion was introduced last year. But the 
difference is critical: Escort GT is no 
hot performer. In fact, it was slower in 
the zero-to-60-mph run (17.7 seconds) 
than the standard Escort we tested in 
the January issue (15.6 seconds). We 
tested the GT repeatedly to verify the 
times, but the car would not kick out 
as promised. This was especially sur- 
prising since this model was equipped 
with multi-port fuel injection and 
a tube-header-style tuned exhaust 
manifold. One clue to the lack of per- 
formance: The GT version requires a 
shift to third gear to reach 60 mph, 
while the standard Escort rolls up to 
60 in second gear. 

In high-speed handling, though, Es- 
cort GT proved its mettle. Its 70+ 
mph time for the high-speed accident- 
evasion test was one of the fastest 
ever recorded by Popular Science 
and earns Ford a special salute. Low- 
speed maneuverability, as with the 
other cars in this test, was excellent, 
and Ford chalked up another perfect 
score in our rating table. 

Inside an otherwise commendable 
passenger compartment, Ford contin- 
ues to offer two unnecessary compli- 
cations: The two-hand key release for 
the ignition is a bother, and the horn 
button on the turn-signal stalk can 
only be reached with the left hand. 

As in the standard two-door Escort, 
there is ample room for four passen- 
gers. The rear seat, generously pad- 
ded for a fold-down type, is on a par 
with the Rabbit's for comfort. Howev- 
er, the entrance to the rear seat is ob- 
structed by the seat-belt anchor. 

An excellent option is the $109 
rear-window control system, which 
allows the driver to open or close the 
push-out windows from the front seat 
by moving a lever on the center con- 
sole. 

Buick Skyhawk T Type 

For '83, Buick has a whole line of T 
Type models that are designed to 
heighten driving enjoyment. (See last 
month's car test for our report on the 
Century T Type four-door sedan.) In 
Skyhawk, the T Type package concen- 
trates on handling and interior cus- 
tomizing but not engine performance. 
Its suspension system is called "gran 
touring" and includes larger stabiliz- 
er bars, a special front strut, and a 
low-ratio steering gear. Forged-alu- 
minum wheels and 70-aspect-ratio ra- 
dials round out the handling adjust- 
ments. Inside are custom bucket seats 
and extra instrumentation. 



High-speed handling, however, was 
a disappointment, but that could be 
traced to the relatively tame Good- 
year Polysteel tires, which didn't 
have the bite and hold that the tires 
on the other test cars showed. 

It is interesting to note that, with 
all the other changes, Buick has not 
made any performance modifications 
to the 1.8-liter four-cylinder engine in 
this sporty car. This new-for-1983 en- 
gine, imported by Buick from GM of 
Brazil, does provide quicker accelera- 
tion than last year's 1.8-liter, but it 
isn't in the same league as the high- 
performance ones in Rabbit GTI and 
Shelby Charger. 

A flaw in the engine's mounting ar- 
rangement produces a jiggle when 
power goes from off to on at just about 
any speed. The car body shakes as the 
engine shifts on its mounts, hits a lim- 
iter, and rebounds. On all other 
counts, though, the high-revving 
overhead-cam four is a big improve- 
ment over the 1.8-liter Chevrolet en- 
gine used in J-cars last year. In fact, it 
may even be a better performer than 
the two-liter (122 cu. in.) Chevy four 
that is standard in Skyhawk this 
year. 

Skyhawk wins the award for excel- 
lence of interior trim and appearance. 
Its black-and-gray exterior paint 
theme is carried throughout the driv- 
er's area and creates an aura of no- 
nonsense efficiency. The highly con- 
toured power-positioned seats match 
the best bucket-type seats in the in- 
dustry. The instrument panel is easy 
to read and has essential dial gauges, 
including a tachometer, which shares 
a prominent position along with the 
speedometer. 

GM still has a way to go before its 
J-cars are completely refined, but 
Buick Skyhawk shows definite 
progress. If it continues, and if the T 
Type theme spreads to standard cars, 
the Skyhawk should become the 
strong import fighter that Buick orig- 
inally planned. 

Our choices 

The GTI is an improvement on a sol- 
id car. It feels, sounds, and is exciting 
to drive. The whole package finally 
brings European-style driving perfor- 
mance to the U.S. economy-car class. 
VW is miles ahead of the competition. 
—J. D. 

The Escort GTs handling and price 
could have made it my pick. However, 
a performance car should have a per- 
formance engine. Price, performance, 
and understated good looks made the 
Rabbit GTI my favorite.— J. K. BU 
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Two folding bikes 

easy to pack, easy to pedal 



Fold-up bicycles are certainly not a new idea. The first 
American patent for one was issued almost 100 years ago. 
Now, however, as the surge in fuel costs and the increasing 
emphasis on physical fitness lead more and more commut- 
ers and pleasure travelers to turn to pedal power for trans- 
portation, many are "discovering" the portable bike. Two 
new designs are meant to appeal to different portions of 
the booming fold-up market. 
The Shomo folding bicycle (below) was designed to dupli- 
cate the look, strength, rigid- 
ity, and ride quality of a con- 
ventional 10-speed touring 
bike, according to inventor 
Robert Shomo. Yet it folds 
into a portable 36-by-36-by- 
1 2-inch package. In addition 
to the central frame joint, the 
handlebars fold in half and 
the pedals can be tucked in. 
Folding or unfolding requires 
no tools or assembly and 
takes less than 30 seconds, 
Shomo says. In the riding 
configuration, the frame 
locks positively and rigidly. 
Price: $199 from SFB Manu- 
facturing Co., Box 2128, 





Dearborn, Mich. 48123. Some of the bicycle's components, 
including the unique handlebars and pedals, can be pur- 
chased separately. 

The Hon folding bicycle (above), not yet on the market, 
is aimed primarily at bike commuters. But it offers the 
performance, ride quality, and safety of conventional 
bikes, says inventor Dr. David Hon (2522 Banyan Dr., Los 
Angeles, Calif. 90049), so pleasure riders might like it, too. 
When folded, it's smaller than any bike on the market— 27 
by I8V2 by 8V2 inches, small enough, Dr. Hon suggests, to 
fit under the seats of commuter trains and buses. He pic- 
tures suburban riders pedaling to local commuter stations, 
thus escaping reliance on the family car. Unfolding is ac- 
complished in five easy motions taking less than 15 sec- 
onds, the inventor says. Its 16-inch wheels are compensat- 
ed for by a large sprocket ratio, which yields the ride of a 
full-size bike. The bicycle, which is being manfactured in 
Taiwan, will sell for about $250. Dr. Hon expects it to be 
available through bicycle shops later this year. It can be 
equipped with one to 10 gears, and the seat post is adjust- 
able for riders from 4Vi to 6V2 feet tall. — Dan Ruby 
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Switch to new 
Skin Conditioning Edge gel, 
for that closer, 
smoother feeling. 

Introducing new Skin Conditioning Edge with lanolin. If 
you're a foam user, we've got a feeling you'll switch. 

Why? Most men agree Conditioning Edge gel lets you 
shave closer than the leading foam. 

And the way your skin feels? A real switch! It's smoother 
and more conditioned. 

New Skin Conditioning Edge with lanolin. Once you get 
that closer, smoother feeling, we bet you'll switch! 
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I110RE THM1 TWICE 
THE TOUIinG POWER 

of nnv impoRT 




CHEVY S-10 MAXI-CAB. 

An available V6 and a heavy-duty 
trailering package let a Chevy 
S-10 Maxi-Cab haul up to 
5000 lbs., including trailer and 
cargo. That's more than twice as 
much as Datsun or Toyota pickups 
offer. 

Coupled with a heavy-duty 
payload option, the V6 Maxi- 
Cab's payload rating is 1500 lbs., 
including people and cargo. 
That's even bigger than payload 



ratings for some full-size pickups. 

S-10 Maxi-Cab has a roomy 
14.6-inch cab extension on an 
extra-long 123-inch wheelbase. 
A Maxi-Cab with standard bench 
seat gives you up to 40% more 
behind-the-seat load space than 
Datsun's extended cab. 

New-size Chevy S-10 Maxi- 
Cab is also available with the 
revolutionary Insta-Trac 4-wheel- 
drive system. 

Let's get it together. . buckle up. 




Handy, folding rear jump seats are available 
with optional front bucket seats. 



THE NEW-SIZE 



CHEVY S 




CHEVY S-10 MAXI-CAB 



TOUCH CHEUV TRUCKS RRE TO HIM! CHRRCE 
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THROUGH THE VIEWFINDER 



By EVERETT H. ORTNER 




A first from Fuji 

Drop-in loading is the kind of thing you 
associate with Instamatic cameras— 110s 
and 126s— not 35-mm cameras. Now Fuji 
has found a way to incorporate true auto- 
matic loading (not just automatic film ad- 
vance) in two new 35-mm lens-shutter 
cameras, the Fujica DL-100 and DL-20, 
scheduled for introduction this spring. 
The secret is a back cover hinged at the 
top. You release the cover catch, open the 
cover (it doesn't come off), and drop in 
the film. A hollowed-out opening accepts 
the cartridge; the film leader slips into a 
slot. Close the back, and the camera auto- 
matically winds the film to the first frame. 

If you use Fuji film, the DL-100 also au- 
tomatically makes its own film-speed set- 
ting, either 100 or 400. (You set the cam- 
era manually for other film speeds or non- 
Fuji films.) Other DL-100 automatic fea- 
tures: autofocus via an infrared sensor, 
auto winding after each shot, auto rewind 
when the roll is finished, auto exposure 
control, and flash automation. 

The simpler DL-20 offers drop-in load- 
ing plus motorized film winding and re- 
winding, built-in flash, and automatic ex- 
posure. Prices? Not yet set. 

Kodak's new film family 

In my February column, under the head- 
ing "Kodak Bats 1000," I reported the in- 



troduction of a Kodacolor film with an 
ASA of 1000. Now that film has been 
joined by three other new Kodacolor films 
with speeds of 100, 200, and 400. They 
form a family, designated by "VR," that 
will replace present Kodacolor films. 

The creation of Kodacolor VR 1000 is 
based on a research breakthrough that 
Kodak executives call the "most signifi- 
cant development in emulsion technolo- 
gy in 50 years"— or since the development 
of Kodachrome. Up to now, increasing 
the speed of a film has also meant in- 
creasing its graininess or decreasing its 
sharpness, or both. The reason: It has 
usually required increasing the size of the 
silver halide grains— the light-sensitive el- 
ement in the film's emulsion. And of 
course the bigger these get, the more vis- 
ible they become— and the grainier the 
picture. Along with that, sharpness is re- 
duced, as big grains do not show details 
with the fidelity of small grains. 

The new emulsion technology changes 
that by changing the shape of the silver 
halide grains. Generally, they are octahe- 
dral; they resemble pebbles with eight 
planes. The grains in the 1000-speed film 
are flat and tabular shaped, offering more 
surface and thus greater light-capturing 
ability and speed. Kodak calls them "T- 
grains," for their tabular shape. 

The significance of T-grain technology 
extends beyond Kodacolor VR 1000. All 
standard films, color as well as black-and- 




white, depend on silver halide grains for 
their light sensitivity. There is little doubt 
that the new technology will be extended 
eventually to all Kodak films, with gains in 
speed, finer grain, and sharpness. 

All four Kodacolor VR films embody 
new chemistries that can be traced to the 
enormous research effort mounted by 
Kodak during the development of disc 
photography. "Image sharpness can be 
improved chemically as well as optical- 
ly," says Judith Schwan, assistant direc- 
tor of Kodak research labs. The develop- 
ments here include a new development 
inhibitor releaser (DIR) in the dye layers 
and new dye couplers. DIR molecules can 
be designed to particularly affect the de- 
velopment of grains that form the edges 
of details in an image. They can be made 
to compensate for light-scattering and 
diffusion effects that might otherwise 
make the edges look fuzzy. 

Here's a rundown on the new films: 

• Kodacolor VR 100. Very high sharp- 
ness and extremely fine grain, permitting 
great enlargement. 

• Kodacolor VR 200. High sharpness 
and extremely fine grain equal to Koda- 
color II, permitting good enlargement. 

• Kodacolor VR 400. Medium sharp- 
ness and extremely fine grain, permitting 
moderate enlargement. 

• Kodacolor VR 1000. Medium sharp- 
ness and very fine grain, permitting en- 
largement to eight by 10 and sometimes 
larger. 

All four films are designed for daylight 
or "equivalent"— Kodak's term for flash or 
controlled lighting— but don't worry too 
much about the kind of light. All come in 
12-, 24-, and 36-exposure rolls, except the 
1000, which comes in 12 and 24 only. And 
all use standard Kodak C-41 processing 
just like their predecessors. 

When can you get them? Late April for 
the 1000 film, the others in July. 

For professional photographers, Kodak 
is introducing Vericolor III professional 
film, type S. It is faster than its predeces- 
sor (160 vs. 125), has improved color (par- 
ticularly with skin tones), and can be 
stored for longer periods without signifi- 
cant change. "Type S" indicates that it is 
designed for short exposure times (1/10 
to 1/10,000 second) and is balanced for 
use primarily with electronic flash— a ma- 
jor tool of portrait and wedding photogra- 
phers—and daylight. 

Ever-ready vest 

Not a fishing or hunting vest modified for 
photographers, but a true photographic 
vest, designed for photographers by pho- 
tographers, claims Spiratone (135-06 
Northern Blvd., Flushing, N.Y. 1 1354). The 
main pocket (8V2 by 10 by 3V-? in.) holds up 
to three SLR bodies or lenses up to eight 
inches long. Two four-by-2y2-by-6V2-in. 
breast pockets hold lenses, filters, flash, 
etc. Another (the same size) below holds 
more of the same. And two zippered flat 
pockets (4V2 by 5V2) plus elastic straps at 
the shoulder for film cans round out the 
vest. It's made of heavy cotton duck lined 
with nylon mesh. Price: $15. But there's a 
hitch: You have to buy $50 worth of other 
stuff with it. Catalog: 75 cents. IE 
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It was a 100 mph blur. Only the ring 
ing in your ears told you it was a Jaguar 
SS100. Perhaps the greatest English 
sports car ever made. 

This Vib scale replica is authentic 
right down to its knock-off hubs and 
moveable gear shift. Seats push forward 
for rear entry. You can even drive it 
across your desk: the intricate spoke 
wheels with soft tires are connected to 
the steering wheel. Hood lifts to reveal 
fully detailed engine. 

Hand assembled in Italy of die- 
cast metal with metallic silver 
enamel finish and plastic detail 
ing. 10" long. Weighs 16 ozs. 
One year warranty. 

Plus our 30 day return 
privilege, with a prompt and 
total refund if not satisfied. 
In 1937 this Jaguar was an 
exceptional value at £445. Now 
you can park it on your desk for 
only $29. 

ORDER TOLL FREE 



For quickest delivery, credit card 
holders may call our toll free lines. 
Order #BC898 for the Jaguar. Or send 
a check for $29 plus 2.50 delivery. CA 
residents add 6% sales tax. 

800 344-4444 

Overseas/Canadian (415) 788-4747 



406 Jackson Street, Dept. 8119 
San Francisco, CA 94111 

©The Sharper Image 



till loll tree for our catalog of innordbve products 




Curtis Puts the Own 
Back Into Home owne rship 




You Can Beat High Housing Costs and Build NOW! 



Save $1000's by Completing it 
Yourself. 

■ We do the difficult framing 
on your lot and foundation. 

■ You do all or part of the finish- 
ing with Curtis-supplied ma- 
terials and instructions. 

Affordable Financing Makes it 
Possible. 

■ No down payment or deposit. 

■ Low monthly payments 
while building. 

■ Your land may not have to be 
fully paid for. 

There's a Representative Near You! 

CALL TOLL FREE 1-800-228-6505 
In Net). 1-800-642-9606 
or (612) 542-4300 

Complete It Yourself 

Curtis Homes £t 

It you nave desire We have the trust! 




Send coupon today for full details. 

f Send me your FREE Homes Catalog 
I CURTIS HOMES. DEPT. PS1 

! 2201 Florida Ave So Minneapolis. MN 55426 
I I Please Print) 

| Name 



City- 



_State_ 



I 
I 

I □ We own land 

(J^D Enclosed is $1 00 (or priority handling 



-Zip- 



Long-arm tiller 

for tight spots 




Balance is the key to tiller's easy handling 
(top). By loosening lever nut you can turn 
head to vertical or inverted position. Bot- 
tom: Vertical shaft drives weeder. 



My first reaction to the Masport tiller 
was that it was intended for petunia 
beds tended by little old ladies, not 
for hard-packed, weed-filled vegeta- 
ble gardens. 

I was wrong. Starting with an area 
of my garden that had been fallow for 
two years, I was amazed at how the 
machine chewed the soil. 

The worm-driven, out-front tines, 
powered by a three-hp engine, are 
easy to see and guide precisely. The 
tiller power head inverts for counter- 
rotation fine tilling and twists to ver- 
tical, making it a small weeder or 
shallow cultivator. The machine also 
accepts an edging disc for walks and 
driveways or a rotary brush for scrub- 
bing. It fits into the trunk of a car. 

Made by Masport America, Inc. 
(200 Gate 5 Road, Sausalito, Calif. 
94965), it's $450.— E. F. Lindsley. 
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A COMPLETE SET OF ORANGE 





PLU! 
FREE GIFTS! 

lust lor ordering we'll 
send you Two Free Cans 
of go-jo' Hand Cleaner. 

Plus, a Valuable 
Surprise Free Gift. Both 
yours to keep - whether^ 
or not you keep your 
order. 



e*° 



•V* 



11523 



won,?* 
£9. \»T 



sturtp 

CDHVJWiB 
MIOHSUOHM} 



D.R.I. Indu 

PS-4UA 

3 Hempihire Ave So Bloomington, 1 



REFERENCES 



How Many ? 



SPECIAL OFFER COUPOl 

Try them FREE ol obligation to keep them! 

If not totally satisfied, you can return your order for a complete refund, 
including shipping and handling 
Send to and make remittance payable to: 
D.R.I. Industries. Inc. Dept. PS 483 A 
11100 Hampshire Ave. So., Bloomington, MN 55438 

. sets (72 Towels par Ml) @ $19.99 plus $3.90 shipping 
& handling for each set = $ . 
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CHECK 
I METHOD 

I OF 

PAYMENT 







ORDER TODAY ... IT'S EASY! 

Fill in order form and send with 
check, money order, company 
purchase order or credit card 
information. 

Credit card buyers can also call 
our 24-Hour Toll-Free Order 
Number: 800-228-5000 

(In Nebraska 800 642-8777) 



(MN residents add 5% sales tax) 

□ I've enclosed my check or money order. 

U I've enclosed my company purchase order 

(this coupon MUST accompany ALL purchase orders). 

□ I wish to charge it to □ VISA □ MasterCard 

□ American Express □ Diners Club □ Carte Blanche 



PLEASE 
I PRINT 



Card No. 



Signature X 

MR. 
MRS. 

MISS 



Exp. Date . 



(Need to sign only if charging order.) 



VISA 

»ooo ia? »s«. is" 



ADDRESS 
CITY 



STATE . 



ZIP 
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"SAY SMOKEY-" 

A clinic on cars by Smokey Yunick, America's most famous mechanic 



V8-6-4 economical no more 

At first my 1981 Cadillac de Ville gave me 
29 mpg, but that fell off; now I'm lucky to 
get 14 on the highway and seven in the 
city. My dealer and customer-relations 
man can't— or won't— help. I'd guess the 
problem is with the on-board computer. 
How can it be corrected? 

Stanley Cerisano 
North Bay, Ont. 

Your engine model has received much 
criticism. As you suspect, the electronic 
control and associated systems are in- 
volved. It's complex and fixable only by 
trained technicians with all the latest bul- 
letins and equipment to work with. When 
these systems go ape, there's no place for 
trial and error or guesswork: Everything 
suddenly starts changing, including some 
things that are dangerous and downright 
unpredictable. 

Throbbing cat 

When driving my 1979 Mercury Cougar 
above 55 mph, I hear a throbbing noise. I 
can also hear the noise when the car isn't 
moving. 

Lester M. Howard, Greenville, Tex. 

Look for an out-of-balance alternator. Un- 
hook the belt for a few minutes to see if 
the throbbing stops. If it does, balance or 
replace the unit 

Fiesta won't fire 

After spending $600 for an ignition-ampli- 
fier module, tuneup, carburetor rebuild, 
fuel filter, ignition-switch module— plus 
trouble-shooting time— my 1978 Ford Fi- 
esta still won't start after being driven for 
15 minutes and allowed to stand for 20 to 
45 minutes. If I let it cool for an hour or 
more, it starts fine. 

Tom Yates, Greeley, Colo. 

The trouble you're having is a long story, 
and it's covered in Ford Bulletin 161, Arti- 
cle 3268. It involves fuel getting too hot 
and flooding. You'll have to install a fuel- 
enrichment-valve restrictor. 

It's all in the spark 

The pinging in my 1980 Oldsmobile Cut- 
lass 260-cu.-in. V8 is unbearable with 87- 
or 88-octane gasoline. Retarding the tim- 
ing and burning 91 or 92 octane helps, but 
it still pings. The car has only 5,500 miles. 

R. Granell, Unionville, Conn. 

Try switching fuels; they're not all the 
same. But the real fix is to get the spark 
advance out quick but also back in quick. 
When manifold vacuum drops and the 



load goes up, the spark advance has to 
come flying out. Your car has over 55 deg. 
total advance at high rpm and high vacu- 
um. Maybe an Autotronic (6906 Com- 
merce St., El Paso, Tex. 79915) manual in- 
dash spark control or Crane Cams' (Box 
160, Hallandale, Fla. 33009) adjustable 
vacuum advance will help you a little. I 
can 't figure out why they are building cars 
we don't have fuel for. 

Extreme X-car case 

' My 1980 four-cylinder Buick Skylark with 
only 33,000 miles has the following histo- 
ry: Fan failure at 5,000 miles damaged the 
radiator; head gasket blew at 18,000 miles 
and again at 25,000; transmission was 
overhauled and a new torque converter 
installed at 27,000 miles; main-bearing 
failure required a new short block at 
27,500 miles. My car was and is well 
maintained. Is it just that X-cars are bad 
news? 

R. J. Matlock, Katy, Tex. 

What I hear suggests that the X-car isn't 
doing too well, but your case is extreme. I 
believe that you need more car for your 
driving style and terrain. Also, the repeat 
of the head-gasket episode suggests that 
your service agency doesn't thoroughly 
understand the engine. 

Sluggish Bonneville 

My Pontiac Bonneville is a 1979 model 
with a Buick 350-cu.-in. engine. It's been 
in the shop repeatedly because it's slug- 
gish and hesitates when cold. 

Leland Anderson, Glenwood, III. 

/ doubt that the choke is on long enough. 
So many of these complaints are given a 
little of this and a little of that by the deal- 
er. That doesn't get it. The choke setting 
has to be made exactly by the numbers or 
it won't work. Find a place that will do it 
by the manual. Also, exhaust heat and 
EGR have temperature sensors: The EGR 
system should not be operating during a 
cold start. Timing is ported and must be 
hooked up right; so must the fuel-vapor 
canister, PCV valve, and manifold-vacu- 
um line. All these things are critical to 
cold start. 

Costly transmission fixes 

At just over 40,000 miles the five-speed 
transmission in my 1977 Datsun King Cab 
pickup truck wouldn't shift into second 
and jumped out of fifth. Datsun said it was 
synchronizer trouble and fixed it for $350. 
At about 75,000 miles it happened again, 
except second wasn't involved and Dat- 
sun again said it was synchronizers. This 



time the repair cost was over $500. Now 
at 80,000 miles, second gear has become 
inoperable. Is this a design flaw in Nis- 
san's five-speed, and am I wrong in feel- 
ing the costs are excessive? 

Richard Martindale, El Dorado, Kan. 

/ consider the transmission to be too light 
for rough service, heavy loads, and high 
speed. Look for better lubricant, and in- 
vestigate the operating temperature of 
the transmission. Is the transmission 
lined up within 0.003 or 0.004 in. of the 
engine? Have it checked. The price of 
those parts makes me wonder if all the 
bandits are gone. 

Oily air cleaner 

My 1977 Pontiac Ventura has 63,000 miles 
on it, and now oil is coming into the air 
cleaner via the hose from the valve cover. 
The car runs fine and averages 24 mpg. 
What's wrong? 

Nick Plooy, Lamont, Alberta 

The crankcase venting is goofed up. Your 
dealer has a service bulletin-better get 
him to look it up. 

Manifold gaskets blow 

The intake-manifold gaskets continue to 
fail on my 1979 Ford LTD with 351-cu.-in. 
engine. I have replaced them three times 
in three years. The Ford people say they 
know no solution. 

Leonard E. Schultz, Nashville, Tenn. 

Check the fit of the manifold and have it 
surfaced, if necessary. Clean the head sur- 
faces and glue the gaskets to the heads 
with 3M yellow weatherstrip cement. 
Paint the manifold side with aluminum 
paint and pull it down good while cold 
and again while hot. 

Converter plug-up? 

The manual for my Dodge Coronet warns 
against additives that could damage the 
converter. I've been using STP gas addi- 
tive for three years. What happens when a 
catalytic converter goes bad? Also, why 
do disc-brake pads ride on the disc in- 
stead of retracting like drum brakes? 
Don't they overheat or wear? 

William Anderson, Marquette, Mich. 

When converters are subjected to chemis- 
try other than no-lead fuel they either die 
chemically or plug up and increase ex- 
haust back pressure. This can cause very 
poor running. Disc brakes, as a rule, de- 
pend on some disc runout to set them 
back a few thousandths of an inch so they 
don't drag. Still, they do accumulate 
some wear. 



Each month, Smokey Yunick answers 
questions on cars— family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



SOFT PACK 100's FILTER. MENTHOL 2 mg. "tar". 0.2 mg. nicotine 
av. per cigarette by FTC method. 

Competitive tar levels reflect either the Dec. '81 FTC Report or current advertising. 

NOW. THE LOWEST OF ALL BRANDS. 
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Soft Pack 



5mg 



4mg 




Nobody does it lower. 
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The Country Music Foundation, Nashville, Tennessee, 
is proud to announce its Official Archive Collection 



THE GREATEST COUNTRY MUSIC 
RECORDINGS OF ALL TIME 

Unprecedented and unequaled in our time — 
the complete and definitive collection of America's 
country and western music. 



• The best of 75, 000 records from the Foundation archives 
and the vaults of every country music label. 

• The first collection to Include all the great country artists. 

• Featuring all the great hits, the milestone performances, 
out-of-lssue pressings and unreleased recordings. 



pur the first time in history, the 
X greatest recorded performances 
of country music's greatest artists will 
be brought together in a single, defini- 
tive collection. It will include the most 
important recordings by the leading 
country artists of today . . . landmark 
performances by legendary greats . . . 
and all the diverse and varied musical 
styles that have enriched America's 
country music. 

This remarkable collection is the 
official issue of the Country Music 
Foundation — home of the Country 
Music Mall of Fame and Museum, and 
the world's largest library of recorded 
country music. And it is the first com- 
plete collection that the Foundation 



has ever issued honoring The Greatest 
Country Music Recordings of All Time. 

A collection only the Country 
Music Foundation could assemble 

To assemble this collection, the staff 
of the Country Music Foundation care- 
fully reviewed the Foundation's own ar- 
chives of 75,000 records. In addition, 
they enlisted the support of all the 
country music record companies — 
whose vaults hold many of the master 
recordings selected for this collection. 
And they were able to obtain rare 
recordings from private collectors and 
country music artists themselves. 

As a result, the Country Music 
Foundation Official Archive 
Collection is unique both in 
scope and importance. 
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"Country is the music of the 
people. Songs of the soil, 
forsaken and fulfilled love. 
Story songs whose music is both 
contemporary and timeless . . . 
I love it, and I am proud to be 
part of the first collection to tell 
the whole country music story " 

— Johnny Cash 



C 1983 FURS 




A collection that would be difficult — or 
impossible — to duplicate. 

All the great performers 

The collection will feature milestone 
recordings from the careers of country 
music's most important artists. Such 
great contemporaries as Loretta Lynn, 
with "Blue Kentucky Girl' and 'Coal 
Miner's Daughter.' Kenny Rogers and 
The First Edition, with Ruby, Don't 
Take Your Love to Town.' Johnny Cash 
with "I Walk The Line' and 'Sunday 
Morning Coming Down.' Dolly Parton, 
with 'Coat Of Many Colors' and 'My Ten- 
nessee Mountain Home.' The "outlaw" 
music of Willie Nelson. The Nashville 
sound of Chet Atkins and Eddy Arnold. 
Country rock, with The Charlie Daniels 
Band. And country classics by popular 
music artists Linda Ronstadt, Glen 
Campbell and Anne Murray. 

It will include long-time favorites 
Hank Snow, Ernest Tubb and Merle 
Travis. The legendary giants: Hank 
Williams, Patsy Cline, Jim Reeves, Flatt 
and Scruggs, Jimmie Rodgers. And 
recordings in every style — bluegrass, 
Cajun, country gospel, western swing, 
honky tonk and rockabilly. 

There will also be rare recordings, 
like Vernon Dalhart's 1924 recording 
of 'The Prisoner's Song' — country mu- 
sic's first million selling record, and 
Loretta Lynn's early classic 'Honky 



Tonk Girl' — now out of issue. And 
from the Foundation's archives will 
come previously unreleased record- 
ings — studio "takes" never before 
made generally available. 

Records of superior quality 

Every step has been taken to ensure 
technical excellence, as well. All the 
early recordings will be carefully 
restored — electronically "cleaned" 
groove-by-groove to remove surface 
noise and preserve the original sound. 

The records will be produced by The 
Franklin Mint Record Society — judged 
by audio experts to produce records of 
superior quality. The record vinyl will 
contain its own anti-static element. 
This material, together with the careful 
process by which the pressing is 
made, results in a record that is more 
rigid, durable and resistant to dust. A 
true proof-quality record — providing 
exceptional tonal fidelity when played 
through any of todays audio systems. 

Fascinating musical "program" 
in each album 

Custom hardbound albums have been 
designed to house and protect all 100 
proof-quality records in this collection. 

Each album will contain four long- 
playing records, presenting a program 
of artists and recordings carefully se- 
lected by the Foundation, and unique 




In the Foundation's audio laboratory, the latest 
electronic techniques are used to restore the 
original sound quality of early recordings. The 
records are pressed in a dust-free "clean 
room, " where strict standards, and audio and 
visual inspection, assure high quality. 

to this collection. And each album will 
be accompanied by specially prepared 
and illustrated program notes. 

Available by subscription only 

If you have a long-standing interest in 
America's country music ... or are just 
discovering its rich and exciting sound 
. . . this Official Archive Collection will 
be an indispensable treasure. 

The collection may be acquired only 
by subscription to The Franklin Mint 
Record Society. It will not be sold in 
record stores. To subscribe, return the 
attached application by May 31, 1983. 




SUBSCRIPTION APPLICATION 1 

The Greatest Country Music 
Recordings of All Time 

Please mail by May 31, 1983 

The franklin Mint Record Society 
franklin Center, Pennsylvania 19091 
Please enter my subscription for The Greatest 
Country Music Recordings of All Time , consist- 
ing of 100 proof-quality records in special 
hardbound albums, at the issue price of 
$10.75* plus $.95 for packaging, shipping 
and handling per record. 

No payment is required now. Every other 
month, I will receive a 4-record album. And I 
will be billed for each album in two equal 
monthly installments beginning when my first 
album is ready to be sent to me. I understand 
that I may discontinue my subscription at any 
time upon thirty days' notice. 

'Plus my state sales tax. 

□ Check here to receive the collection on 
high-quality, Dolbyt encoded, chromium 
dioxide tape cassettes. Same subscription 
plan, $ 1 . extra per cassette. 

^Trademark of Dolby Laboratories 

Signature. 
Mr. 
Mrs. 
Miss 



ALL APPLICATIONS ARC SUBJECT TO ACCEPTANCE 



PLEAEE PPINT CLCAPLT 



Address 



Clty_ 



State. 



.Zlp_ 



QUAKVrTEED PRICE: In spite of strong Inflationary 
pressures In the record Industry, the price of 
$10.75 per record or til. 75 per cassette will be 
guaranteed to you for the entire series. 
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IF TRAFFIC IS TORTURE ON YOU, 
IMAGINE WHAT IT'S DOING TO YOUR ENGINE. 

These days, it's murder out there 
i on your engine. Driving is rougher, 
traffic is tougher, and your engine is 
running hotter than ever. 

That's why you need a motor oil 
that's built to take the heat. You need 
Gulfpride.'' The oil that contains an 
extreme pressure additive that protects 
your engine even under the most 
severe driving conditions. 



C Gulf Oil Corporation 1983 



The special ingredient in Gulfpride 
coats critical engine parts with mul- 
tiple layers of protection. To cool the 
heat and prevent engine friction, even 
in the worst stop-and-go traffic. 

So the next time you change your 



oil, change to the oil that 
can take a lot of torture. 

Today's Gulfpride. 
It's tough in traffic. 




Now you can get a $2.00 rebate 
with 5 guarts of any grade. For 
details, look for Gulfpride displays 
at participating retailers. 




Ride 
monitor 

measures vehicle 
bounce and shake 




Now a machine makes 
objective judgments 
about ride comfort 



By TIM PELTON 

Dr. James C. Wambold drives along a 
badly potholed road in a new Dodge 
Charger. He and his passenger are 
testing and recording the vehicle's 
ride comfort. Wambold, a professor of 
mechanical engineering at Penn 
State University, makes a sharp turn, 
accelerates, brakes hard, and inten- 
tionally hits a bump or two. There is 
no friendly chatter between these 
road testers. This is serious business; 
besides, Wambold's fellow ride-com- 
fort expert isn't human. It doesn't 
even look human. 

Wambold's ride-comfort device con- 
sists of a spring-and-mass system 
used to simulate the height, girth, 




weight distribution, and even the tis- 
sue elasticity of a 170-lb. man— but 
certainly not his appearance. 

At first glance, it resembles more 
closely a piece of abstract sculpture 
than a precisely tuned instrument for 
measuring how much passengers are 
shaken up by a given combination of 
vehicle, speed, and road conditions. 

A vertical aluminum frame sup- 
ports two spring-mass-and-damper 
subsystems. These subsystems mimic 
the way energy is dissipated by the 
chest and abdomen of a human seated 
in a moving vehicle. Accelerometer 
and amplifier systems measure the 
lateral and vertical forces acting on 
the spring masses, and this informa- 
tion is recorded on a graph. 

Wambold hopes that by creating an 
objective method for testing ride com- 
fort he can eliminate many of the 
problems associated with earlier test- 
ing procedures. Ride-comfort tests 
that were run before Wambold's de- 



vice was created usually required 
many people to ride in a test vehicle 
and comment on what they felt. These 
large numbers of people were re- 
quired to rid trials of errors caused by 
random variations. Precise answers 
were often tough to get, and the 
moods of the test persons affected 
their perceptions and thus the test 
results. 

Wambold's device can be used in a 
standard vehicle to test the surfaces 
on many roads, or it can be used on a 
standard road to test the ride comfort 
of various vehicles. Another impor- 
tant benefit is that the device can be 
used in new vehicles that have not 
yet been determined safe for people. 
At one time, test subjects were some- 
times injured in prototype vehicles. 

Today, high standards exist to pro- 
tect test persons. In fact, Wambold 
had a great deal of trouble getting 
permission to do simple side-to-side 
vibration tests with humans to gather 
data for the development of his ride- 
comfort device. 

Some previously unknown data 
emerged during those tests. When 
Wambold's work began over a decade 
ago, he believed that the monitor 
would be humanoid in form, resem- 
bling a crash dummy. But it was 
found that crash dummies simulate 
body reactions to small vibrations no 
better than sandbags. The spring- 
and-mass subsystems seem to most 
closely approximate the reaction of 
living, connected tissue to bumps and 
jolts. A parallel linkage and a set of 
springs hold the subsystem masses 
loosely in place so they can move free- 
ly when acted upon by ride forces. 

"Thus far," says Wambold, "we've 
learned that rough rides are better 
endured during warm weather, pre- 
sumably because bodies are more 
limber. We also found that women's 
bodies don't resonate as readily as do 
men's at two critical and annoying 
side-to-side vibration frequencies, 
possibly due to their less rigid hip 
structure. We've also confirmed other 
researchers' findings that a passen- 
ger's mood affects perceived ride 
comfort." 

Wambold's research team also dis- 
covered that human bodies resonate 
near two frequencies, 4.5 and eight 
Hz, so the device was tuned to reso- 
nate at those frequencies. 

The last bit of information is bad 
news for those of us living in the 
Northeast. This part of the country 
happens to be the worst place for ride 
comfort, especially during early 
spring. At that time, thawing roads 
cause sharper vibrations while riders 
and vehicles are still stiff from cold 
weather. BE 
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STARTING APRIL 8 
DREAM CAN COME TRUE 
MERCURY OUTBOARD DEALER 



AT YOUR 





MERCURY BASS RIG 

As low as $9,000 




If you've ever dreamed of owning your own fishing or skiing boat, 
this is the sale you ve been waiting for. 

Dreams for Sale means your participating Mercury Outboard dealer 
will offer special package deals on Mercury-powered boats, like the examples shown here. 

During Dreams for Sale, you can save hundreds, perhaps thousands of dollars, 
depending on the boat and motor you buy. 

^And because a Mercury-powered rig is such a solid investment, your Mercury dealer can easily 

help arrange low-cost financing. 

Remember the date: Friday, April 8. That's when your 
Mercury dealer has Dreams for Sale. 





Offer good while supply lasts 



c Mercury Marine 1983 



DREAMS FOR SALE STARTS FRIDAY, APRIL 8. 



ONLY YOUR 
MERCURY DEALER 
HAS DREAMS 

FOR SALE. 



Name your dream. 

Is it fishing a secret cove at dawn? 
Skiing a glassy-smooth lake? Or 
picnicking on a quiet shore? 

Name your dream, and your Mercury 
dealer will make it happen for far less 
than you would imagine. 

During Dreams for Sale, you can buy 
your dream boat and motor at a special 

discount package price. Whaf s more, 
your Mercury dealer will help arrange 
low-cost financing to keep your monthly 
payments easy to live with. 

See your Mercury dealer starting 
April 8, for his best Dreams for Sale 
deal. And see how affordable your 
dream can be. 

See the Yellow Pages for your nearest 
Mercury Outboard dealer. 




A BRUNSWICK COMPANY 

Mercury Marine. 
Fond rJu Lac, Wisconsin. 
Canada. Australia. Belgium. 
Mexico 



With Elmer's Carpenter's Wood Glue, 



buildin 




a pro can be child's play. 



Grabs Instantly 



Aligns easily 




Even do-it-yourselfers can do it 
like pros with Elmer's® Carpenter's 

Wood Glue. 

^ Specially made to penetrate 
both hard and soft woods, it 
^^^^ grabs instantly, yet you can 
still realign the i oint before 

it sets. Alter drying, it forms a bond that's even stronger than 
I the wood itself. 

I Elmer's Carpenter's Wood Glue is also paint- 
I able, resistant to gumming when sanding. 
[ And its solvent-free, non-toxic* formula quickly! 
washes off with water. 

To help make mending and mak- 
ing things like a pro. ..child's play. 

For plans for making 
these beautiful wooden i 
toys— the antique car, and 6 

biplane shown and a 
paddle-driven steamboat 
send S3 to Elmer's, Dept. A. 
P.O. Box 2383, Van Nuys, 

CA 91409 Elmer's. When 
results count. 
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'as defined by Federal Hazardous Substances Act 



Heavy-duty 
tractor 

saves time and work 



I spent an entire summer testing the 
Wheel Horse C-195 with its 19-hp, 
cast-iron Kohler engine and hydro- 
static drive. It underscored my feeling 
that there's no substitute for a tractor 
designed and built for big jobs. 

The 60-inch mower deck and fast 
ground coverage reduced cutting time 
in my yard from 27 to 19 minutes. 
And the tractor pulled the 50-inch 
rear tiller with a three-point hitch 
through a tough, untilled garden plot 
effortlessly. 

The C-195 has two hydraulic con- 
trols: one for the deck and the other 
for the rear implement. This means 
there's no linkage switchover and 
readjustment necessary. When the 
tiller is slipped off the spline drive, 
the drive belt, rear power takeoff, and 
hitch can be left in place when you 
mount the mower. Once the mower 
lift is hooked to the deck, the hydrau- 




A spline-drive power takeoff drives the going is tough. Pinion and sector gear 
Wheel Horse 50-in. tiller even when the keep the steering light and responsive. 



lie lift pulls it up into latched position. 
The changeover is fast and relatively 
easy. 

As could be expected on a tractor in 
this class, the C-195 has an hour me- 
ter, ammeter, 15-amp alternator, hy- 
dro-drive-disconnecting clutch, head- 



lights, and a 4 Vi-gallon fuel tank with 
gauge. The basic tractor costs $4,899. 
The three-point hitch is $330; rear 
power takeoff, $225; 60-inch mower 
deck, $899; tiller, $999. Wheel Horse, 
Box 2649, South Bend, Ind. 46680.— 
E. F. Lindsley 
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PS Whats News 



Smokey Yunick is constantly full of sur- 
prises. Not only does he enjoy a reputa- 
tion as one of the best race-car designers 
and mechanics of all time, but he is also 
the owner of a highly successful diesel- 
truck service garage and an engine de- 
signer and trouble-shooter who frequent- 
ly takes on advanced projects for Detroit 
auto makers. 

We've reported on a number of Yunick 
developments before, but none, I think, 
more exciting than this one. Smokey's 
goal: to save some of the heat energy 
thrown away by the average automobile 
engine in the exhaust, through the radia- 
tor, and elsewhere. In the average engine, 
some 75 percent of the heat generated by 
burning fuel is wasted, while only about 
25 percent is actually put to work making 
the engine turn. Obviously, if you could 
save only some of the wasted energy, en- 
gine efficiency would go up sharply. 

This isn't confidential information; ev- 
ery basic engineering text spells it out in 
great detail. And a lot of engineers have 
tried to figure out how to stop the waste. 
But so far there have always been prob- 
lems. Smokey apparently has figured out 
a way around them. To learn of his solu- 
tion, turn to Al Lindsley's article. The cov- 
er painting was done by Ray Pioch, who 
also did the working drawings that ac- 
company the article. 

The deflated bulge 

The famous Palmdale bulge [PS, Nov. 76] 
that has had Southern Californians in 
such a shaky state for several years may 
not be dangerous after all. Because it may 
not exist. That's the message in a paper 
published recently in the Journal of Geo- 
physical Research. 

The piece, by Sandford R. Holdahl of 
the National Oceanic and Atmospheric 
Administration, says there may be a sim- 
ple explanation for the Palmdale bulge: 
measurement error. Holdahl points out 
that information on the elevation of the 
earth at any given location comes from 
survey data. Surveyors make the mea- 
surements using something called level- 
ing procedures. Traditionally, this in- 
volved looking through a carefully leveled 
telescope and reading numbers off a cali- 
brated pole in the distance. These days 
it's done by focusing a laser beam at a 
target in the distance. In either case, it can 
be done over quite long distances. Sur- 



veyors often do their leveling procedures 
along railroad tracks, both because the 
long, gentle slopes allow them to take 
readings easily and because they can use 
railway handcars to get from one location 
to another. 

There are errors in the procedure 
that have long been recognized. Temper- 
ature differences in the air along the line 
of sight refract or bend the travel of light 
rays, thus introducing error. And since the 
roadbed soaks up a lot of solar energy 
and uses it to heat the air in the immedi- 
ate vicinity of the track, refraction error is 
more severe along tracks than across the 
open countryside. Such errors, however, 
were thought until recently to be small- 
even negligible. 

The ominous rise of about one foot in 
the level of the earth in the Palmdale area 
was first measured in 1965. But Holdahl 
points out in his paper that in 1964 a new 
instrument was introduced in leveling op- 
erations. It was useful only over shorter 
distances. That would have reduced re- 
fraction error. Holdahl recalculated the el- 
evation of the Palmdale area, accounting 
for a change in refractive error. The re- 
sult: The bulge disappears. 

Of course, nothing has been heard from 
the engineers who made the survey or 
from the geologists who have interpreted 
the rise as a sign of probable approaching 
earthquake activity. But whatever the out- 
come, it does show clearly that even the 
most careful work can have hidden flaws. 
And it emphasizes the importance of 
maintaining at least some skepticism 
over any new development. 

Blowing in the wind 

e The Bureau of Reclamation has just 
accepted delivery of the world's most 
powerful wind turbine. The 4.8-megawatt 
unit is located near Medicine Bow, Wyo. 
When it is operating, it should supply the 
electrical needs of 1,500 homes. 

Proponents say that enough windmills 
to produce 5,000 megawatts could meet 
the electrical needs of two million homes. 
They'd generate energy equivalent to that 
which could be produced by burning oil at 
a rate of approximately 25 million barrels 
a year. 

The big new windmill was made by the 
Hamilton Standard division of United 
Technologies. Hamilton Standard, of 
course, has been manufacturing airplane 



propellers for decades. The new wind-tur- 
bine blades are 125 feet long and weigh 
15 tons each. They're mounted on a 250- 
foot tower, and the nacelle on top con- 
tains generating equipment and neces- 
sary computer controls. 

• A storm recently ripped through Cal- 
ifornia's Altamont Pass, where several 
hundred windmills have been installed 
[PS, Jan.] to capture the energy in the 
powerful winds that whistle through the 
area. The storm, with winds above hurri- 
cane force, knocked down five huge high- 
voltage transmission towers, plunging 
the whole region and more than two mil- 
lion people into darkness. 

But the hundreds of wind towers made 
it through the blow without damage. All 
had provisions for shutdown and feather- 
ing the blades during exceedingly high 
winds. Stephan Jaspan, operations man- 
ager for U.S. Windpower, said the blow 
just proved that Altamont Pass is a very 
windy place— and an ideal location for a 
giant wind-power project. 

* Contrasting to this bright news from 
the wind-power front is almost nothing 
but gloom, generated by two concurrent 
facts: The Reagan administration has cut 
back about 90 percent on the research 
budget for alternate energy. And private 
industry, with oil prices sagging, is unwill- 
ing to continue alone. The payback period 
apparently seems too long and the even- 
tual payback too uncertain. Thus 1982 wit- 
nessed such dismal events as the aban- 
doning of most attempts to develop 
shale-oil reserves, shutting down of much 
solar-cell research and many other 
projects involving alternate energy, and a 
cutback in the number of companies com- 
peting in the solar-energy field. 

There is, however, at least slight en- 
couragement in the recent words of En- 
ergy Secretary Donald Hodel: "We are 
not going to be able to invest in every 
good idea, but the United States can't af- 
ford to slam the door on any technology 
and then find that the rest of the world has 
passed us by." 
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Shrinking the dimensions of circuit com- 
ponents lets engineers put entire systems 
on one silicon chip. Square chip (top) is 
Bell Labs' 32-bit microprocessor with 
150,000 transistors. Rectangular chip be- 
low it, a 256-kilobyte memory, has 
600,000 transistors. An American Micro- 
systems Inc. engineer (left) uses a com- 
puter terminal, which displays mask pat- 
tern for IC. Computer programs can cus- 
tomize chips, such as AMI's 16-bit micro- 
computer (above), for special applications. 
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Superchips 



Tiny microcircuits bearing millions 

of transistors are being created 

by— and for— mo re- powerful computers 



By JOHN FREE 

ILLUSTRATIONS BY GENE THOMPSON 

A silicon wafer, bearing dozens of fingernail-size microcir- 
cuits, or chips, floated smoothly past me on a cushion of 
ultra-clean air. 

Bathed in filtered yellow light, the disc vanished down a 
100-foot enclosed plastic track. Location: International 
Business Machine Corp.'s automated microcircuit produc- 
tion line— one of the most advanced in the world— in the 
firm's East Fishkill, N.Y., plant. 

A computer awakened baby-size robotic arms in a cabi- 
net nearby. The arms plucked silicon discs from trays, 
dunking them into chemical baths. "Families" of comput- 
ers guided wafers from one automated tool to another. 

"Over there in the corner are some of the computers- 
IBM 370s— that help control everything," said engineer 
Bill Mayo. Technicians bustled about several of these re- 
frigerator-size models. A single superchip from a wafer, I 
knew, could carry the computing power of a vintage IBM 
370 main-frame computer— itself based on integrated-cir- 
cuit (IC) chips. 

The scene before me illustrated a fascinating paradox. 
With the demand for faster, more-sophisticated comput- 
ers, there's a need to jam ever more parts onto chips. To 
make these super-dense microcircuits, engineers are 
forced to develop ever-more-sophisticated design and man- 
ufacturing techniques. This new technology has become so 
complex that computers have become essential to design 
computer chips. And so precise is the control needed to 
manufacture superchips that computers are becoming es- 
sential on assembly lines, too. 

This process of shrinking electronic circuits into ever- 
smaller areas— called very-large-scale integration, or 
VLSI— is at the heart of the current revolution in comput- 
ers and telecommunications. As engineers and scientists 
in Japan create fifth-generation computers (see adjacent 
article), chips will be needed with far greater complexity 
and operating speed than those available today. 

Advanced computers that analyze problems with human 
rules of logic and expert systems [PS, Sept. '82] enhanced 

[Continued on page 150] 




Fifth- 
generation 
computers 



Hardware that can see, listen, 
talk, learn, and make judgments 
is the goal for the early 1990s 



By JIM SCHEFTER 

Tokyo 

Hozumi Tanaka turned to his computer terminal and 
typed an English sentence: "I have some eggs in my 
hands." 

Seconds later, the sentence scrolled across the screen in 
katakana, the Japanese characters that are so bewildering 
to Westerners. The demonstration was the result of three 
years of effort for Tanaka at the advanced Electro-Techni- 
cal Laboratory (ETL), about 70 miles from Tokyo. 

His language-translator program easily shifted between 
Japanese and English, forming perfect sentences in either 
language at the touch of a button. Still, given the bewil- 
dering array of grammatical rules that had to be defined 
for the computer by Tanaka and his small team of software 
specialists, the machine's English vocabulary had reached 
only 100 words. 

"We've proved the concept," Tanaka told me. "Now we 
can start on the big program, a language translator for 
routine use." That program, still three to five years away, 
will be delivered to another lab in Tokyo to simplify com- 
munication between an extraordinary new type of comput- 
er—the so-called fifth-generation computer— and its even- 
tual users. 

At the lab, a team of elite designers is already studying 
computer circuits unlike any ever seen. Other teams are 
tackling new forms of complex software intended to revo- 
lutionize computer technology. 

After its overwhelming success in the automobile and 
consumer-electronics markets, Japan is beginning to build 
a computer so advanced that its development ranks as a 
national project. This fifth-generation computer is to be 
perfected and turned over to private industry by 1992. 

If it works, the machine will incorporate artificial-intel- 
ligence (AI) concepts and rival the fictional HAL of "2001." 
Japan's fifth-generation computer will: 

• Listen when you talk, then do what it's told. 

• Help program itself. 

• Sort through volumes of facts to find and use only 
what's pertinent. 

Continued 
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• Make logical inferences. 

• Translate foreign languages. 

• Treat images and graphics the same as words ("see" 
and "understand" a photo, for example). 

• Learn from its own experience. 

• Come in both portable and fixed-base systems. 

The fifth-generation computer will use advanced forms 
of very-large-scale-integration (VLSI) chips— semiconduc- 
tor chips that have higher component densities and are 
capable of much higher speeds than those available today 
[see "Superchips," this issue]. The Japanese machine will 
have new forms of computer architecture: Instead of one 
central processor— the "brain" of a computer— or even sev- 
eral processors working simultaneously in parallel, Ja- 
pan's machine might have a million or more small proces- 
sors operating in parallel. 

The fifth-generation machine may be able to perform up 
to 70 times more calculations each second, and have 3,000 
times the internal memory of supercomputers now in use, 
such as the Cray-1 [PS, June "79]. (The fifth-generation 
designation follows four earlier technologies: vacuum 
tubes, transistors, integrated circuits, and large-scale-in- 
tegration chips.) 

What will such computers do? "This project is the space 
shuttle in the world of knowledge," University of Tokyo 
professor Tohru Moto-oka has said. Two target applica- 
tions are language translation and consultation systems. 
The goal with translations is for multiple languages, a 
100,000-word vocabulary, and 90 percent translation accu- 



SPEECH, PICTURES 
ETC. INPUTS 



c 



HIGH-LEVEL INQUIRY 
LANGUAGE 



) 



\7 



KNOWLEDGE BASE- 
MANAGEMENT 
SYSTEM 



1£ 



INTELLIGENT-INTERFACE 
SYSTEM 



CORE LANGUAGE 



IF 



PROBLEM SOLVING AND 
INFERENCE SYSTEM 



KNOWLEDGEBASE 

MANAGEMENT 

SYSTEM 



\ 



EXTERNAL 
INTERFACE 
> OF BASIC 
SOFTWARE 
SYSTEM 



3Z 



3Z 



INTELLIGENT- 
INTERFACE 
SYSTEM 



PROBLEM SOLVING AND 
INFERENCE SYSTEM 



\ 



BASIC 
> SOFTWARE 
SYSTEM 



PROBLEM SOLVING AND 
INFERENCE MACHINE 



KNOWLEDGE BASE 
MACHINE 



LOGIC-PROGRAMMING 
LANGUAGE 



) 



(RELATIONAL ^ 
ALGEBRA J 



ill 



RELATIONAL DATA- 
BASE MECHANISM 



E u 5 

285 



uj<2 
< UJ <j 

?2* 



_i a x 

UJ UJ (i 

lis 



v HARDWARE 
' SYSTEM 



/ 



( 



3Z 



DISTRIBUTED FUNCTION 
NETWORK SYSTEMS 



D 



Hardware configuration of fifth-generation computer will be 
based on a large number of VLSI chips, each with a central pro- 
cessor, memory, and communication circuits to speed comput- 
ing by parallel processing— solving problems and drawing infer- 
ences by operating on small portions of the problem simulta- 
neously. The computer will be linked into larger networks. 



racy. The remaining 10 percent would be handled by 
humans. 

Consultation systems include medical diagnosis, natu- 
ral-language and speech interfaces, intelligent-computer- 
aided design, the ability to be tailored for use as an expert 
consultant in diverse subjects, and computer trouble- 
shooting and diagnosis. 

The goal is to include a capability for semi-automated 
knowledge acquisition. The computer may, for instance, 
monitor news reports, read books and newspapers, draw 
information from other computer data bases, or simply lis- 
ten to an academic lecture. It would decide what to remem- 
ber and what to ignore with a minimal amount of human 
intervention. 

The formal program to build the world's most advanced 
computer began in late 1981 when, after three years of 
planning, Japan's Ministry of International Trade and In- 
dustry announced the $300 million fifth-generation-com- 
puter project. Funds were committed in advance for the 
first three years of work. The ministry, which operates 
ETL and other laboratories, pooled resources with eight of 
Japan's largest electronics firms to open the Institute for 
New Generation Computer Technology (ICOT) in April 
1982. ICOTs mandate is to develop a new computer family 
with the software and hardware for AI. 

Though the U.S. still leads in AI research, efforts con- 
centrate on software for the current crop of computers. 
ICOT takes a different view: ". . . [Computers] must evolve 
from machines centered around numerical computation to 
machines that can assess the meaning of information and 
understand the problems to be solved," states ICOTs re- 
search-and-development plan. The first step is to design 
and build "mechanisms for inference, association, and 
learning in hardware." 

That's a tall order. "User-friendly" software is just be- 
coming commonplace for today's computers, and expert- 
system software [PS, Sept. '82] remains largely experi- 
mental. The Japanese intend to create "man-machine in- 
terfaces that are natural to man." That means talking to 
the computer or typing instructions in everyday language; 
showing it charts, graphics, and even photos; and getting 
back information the same way. 

Beyond von Neumann architecture 

In their work, computer engineers speak of a machine's 
"architecture." The term refers to the general design of the 
circuitry, the overall logical scheme by which it will take 
in information, manipulate it, and produce a result. To 
date, essentially all computers have used so-called "von 
Neumann architecture," which grew out of the work of the 
famous mathematician. In a standard von Neumann 
machine, a single central-processing unit (CPU) handles 
calculations. Each step is performed individually, one af- 
ter the other. Each calculation is called a floating-point 
operation and a computer's speed is measured by how 
many million operations it can perform each second. In 
computerese, this measurement becomes a "megaflop." 
Large main-frame computers today are typically rated at 
around two megaflops. 

But regardless of whether the computer is performing 
an arithmetic calculation or translating a word from Jap- 
anese to English by comparing data with information in 
its memory, a von Neumann machine performs one task at 
a time according to the sequence in its program. 

This step-at-a-time sequence is too slow when huge 
amounts of data must be arithmetically processed— in 
"number-crunching" computations such as weather fore- 
casting, for example. For this, computer scientists came up 
with a technique called parallel processing, and engineers 
devised the computer architecture to handle it. A few ad- 
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vanced supercomputers, such as the Cray-1 and Control 
Data Cyber 205, have multiple processor chips to divide up 
the work under control of a central processor. These pro- 
cessors can speed computations greatly by solving portions 
of a problem simultaneously— in parallel. The processors 
could translate many words at one time between lan- 
guages if given the task, but those supercomputers are 
used for scientific number crunching, not as general-pur- 
pose machines. 

The Cray can theoretically run at 140 megaflops, and 
the Cyber 205, it's claimed, can perform 800 megaflops for 
rare categories of pure mathematical calculations. But in 
practice, programming complexities often limit both ma- 
chines to 20 megaflops. 

A special form of parallel processing, called dataflow, 
was first proposed at the Massachusetts Institute of Tech- 
nology to increase computing speed still further. The da- 
taflow idea requires a computer with a large number of 
processors, each with small amounts of individual memory 
and all embedded in a complex communications network 
that allows free exchange of data between any two proces- 
sors without going through a central processor. The pro- 
cessors operate on data depending on "tags" attached to it; 
after performing a calculation, the processor tags its data 
and passes this portion of the overall solution— it might be 
a language translation— on to the next processor. These 
multiple operations happen simultaneously until the last 
two results funnel into a single processor, which performs 
the final calculation. A variety of experimental dataflow- 
architecture machines are being built. 

Obviously, fifth-generation project engineers are looking 
at advanced architectural schemes for their projected ma- 
chines. But despite reports in the Western world, Dr. Kas- 
uhiro Fuchi, director of the ICOT Research Center in To- 
kyo, said the first machine will not be based on dataflow 
architecture. It will pursue new and yet-to-be-defined ar- 
chitecture designed solely for an inferential computer. 

"We think we can take advantage of dataflow," Dr. Fu- 
chi said, "but we will pursue parallel-type processing well 
advanced beyond that concept." 

The Japanese expect their fifth-generation computer to 
be rated between 1,000 and 10,000 megaflops for general 
use. To get there, they will design a machine with many 
small processors— a million or more packed into VLSI 
chips is not out of the question— to handle simultaneous 
operations. 

Very high speed will be essential for an AI computer 
that must race through its memory banks to make infer- 
ences. In simplest form, that means reaching a conclusion 
based on available facts, then using that conclusion as if it 
were a fact already stored in memory. To make one infer- 
ence, a computer requires between 100 and 1,000 steps. 
The best machines today can handle only 10,000 logical 
inferences per second (LIPS). "Our target is between 
100,000 and one million LIPS," Dr. Fuchi told me. "That 
will be a true knowledge-base machine." 

Building a knowledge base 

The differences between the data-base computers of 1983 
and the 1992 knowledge-base computer are profound. A 
data base, Dr. Fuchi said, is simply a collection of facts. A 
knowledge base includes facts, instructions on how to use 
the facts, and information on how the facts relate. 

More important, computers now need software to use a 
data base. The Japanese plan to build their knowledge- 
base core into the hardware. It will be an integral part of 
circuit design. 

"Our initial hardware work will be analyzing every- 
thing known about VLSI technology and building a proto- 
type machine," Dr. Fuchi said. "But the prototype at the 



end of the initial development stage will be very primitive 
compared with the prototype at the end of 10 years." 

The first fifth-generation prototype, to be ready by 1985, 
will be a personal computer. This small computer will not 
use parallel processing but will be the test bed for new 
high-speed VLSI circuits. It will have an amazing 80 
megabytes of internal memory. 

In the final three years of the project, ICOT will produce 
and test an all-new prototype computer to be called the 
parallel inferential machine. It will blend the earlier work 
into one machine intended to meet all goals. Its active in- 
ternal memory will not be sized for several more years, Dr. 
Fuchi said, but will be at least 100 billion bytes— or the 
same as 3,125 Cray-1 supercomputers. 

Dr. Fuchi expects no problem in developing the basic 
VLSI chip for the fifth-generation computer. But tying as 
many as one million chips, each containing a processor, 
some memory, communications links, and perhaps other 
circuits, into a workable system is a formidable task. And 
it's compounded by the need to design and integrate the 
communications network, main memory, and other ele- 
ments into the computer. 



f f Our national strategy in 

computers has always been to 
match IBM. Now we have changed. 
Instead of equaling IBM, we 
want to develop new technologies J J 



In addition, ICOT is seeking international cooperation, 
both from other governments and from private industry, 
particularly IBM, which is both feared and respected in 
Japan. "Japan has succeeded in catching up with U.S. 
technology," Yoneji Masuda told me. "And with IBM." 
Masuda is a computer expert, technical consultant and ad- 
viser to high Japanese officials, and president of The In- 
stitute for the Information Society, an international group 
working on dataflow and information questions. To the 
Japanese, Masuda said, IBM represents the pinnacle of 
computer superiority. 

"Our national strategy in computers has always been to 
match IBM," he said." "Now we have changed. Instead of 
equaling IBM, we want to develop new technologies." 

All participants in the fifth-generation project will 
share in its success, Fuchi said. France and Great Britain 
have expressed interest in helping. Neither the U.S. gov- 
ernment nor IBM has done so. 

"I hope IBM will change its basic philosophy," Masuda 
said. "Of course they should have their own long-range 
strategy, but they also should look at their worldwide re- 
sponsibility in the information-processing arena." 

Is the project realistic? The Japanese government is con- 
vinced it is. So are the country's electronics giants, who 
expect to use fifth-generation technology to create vast 
new families of computers and related products. 

Yoneji Masuda isn't so sure. He does foresee versions of 
the new computer expertly managing robot teams along 
production lines, changing daily life through improved 
communications and information flow, and handling such 
assignments as medical diagnosis. But he fears the rest 
may still be a dream. 

"I think it all may be too ambitious," he told me. "It may 
not yet be possible to get humanlike association in a com- 
puter. It requires too much memory, too much logic. But 
still, it must be started." EE 
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Smokey's amazing 

150-hp, 2-cylinder 

engine 



In theory, Smokey's use of 
waste heat should cause 
the engine to destroy itself 



By E. F. LINDSLEY 

ILLUSTRATIONS BY RAY PIOCH 

Daytona Beach, Fla. 
The transmission was stuck in high 
gear. Traffic on the cross street was 
heavy. Getting across would require a 
quick start and a fast sprint through a 
hole in the rush-hour flow. Smokey 
glanced both ways and said, "Do it!" I 
nailed the throttle, and much to my 
surprise— and relief— we shot through 
a break into Yunick's yard on the oth- 
er side. Why surprise? The engine un- 
der the hood had only two cylinders. 

I had come to Smokey's garage to 
see and drive this remarkable new en- 
gine. At first, I was skeptical; the 
claims seemed outrageous: 

• It's so smooth it feels like an elec- 
tric motor. 

• It gets 60 miles to a gallon, with 
more than 150 horsepower on tap. 

• It meets 1983 emission standards 
easily without any electronic con- 
trols. 

• It has incredible low-end 
torque. 

What I found was a two-cylinder en- 
gine that's smoother than most fours, 
with torque and horsepower similar 
to those of a V6. Its secret: Most en- 
gines throw away an astonishing 75 
percent of the potential heat in the 
fuel they burn. Smokey has found a 
way to recapture much of that and put 
it back to work. While engineers have 
long known that this was theoretical- 
ly possible, there were practical diffi- 
culties. Smokey has apparently found 
a way around the problems. As a re- 
sult, auto-company engineers and ex- 
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ecutives are nocking to Smokey's ga- 
rage here in Daytona Beach, Fla., try- 
ing to discover his secret. To date, 
they've learned only part of it. Until 
his patents are issued, I learned on 
my recent visit, he's not telling any- 
body about a few of the key develop- 
ments. But I did learn enough to tell 
you in general what this remarkable 
new engine does and how it does it. 

The first thing that strikes you 
about this engine is its size. "Seventy- 
eight cubic inches and 170 pounds," 
says Smokey. It's a small V2, conven- 
tional in many respects. But there is 
quite a bit of extra plumbing. Surpris- 
ingly, there is no cooling fan, and 
Smokey says there are only two quarts 
of water in the entire system, including 
the tiny radiator. 

Smokey calls it his "Phase I adiabat- 
ic engine." Adiabatic is an engineering 
term that refers to any process in which 
there is no gain or loss of heat. A com- 
pletely adiabatic engine is not possible. 
But the closer you come, the higher the 
engine's efficiency and the better the 
fuel economy. To put it another way, 
the less heat energy generated by the 
burning fuel that you throw away 
through the exhaust and cooling sys- 
tems, the more you put to work moving 
the car. 

The secret's in the plumbing 

Despite its obviously sophisticated 
engineering, the engine is surprising- 
ly simple. Don't look for exotic 
materials, novel mechanical linkages, 
or unique structures; you won't find 
them. Although this experimental en- 
gine is hand-welded from aluminum, 
that's not the way a production unit 
would be made. It was simply a quick 
and easy way for Smokey to create a 
two-cylinder. The accessories, includ- 
ing the carburetor, are mostly pick- 



ups from around the shop. There are 
no electronic devices. Smokey prefers 
to avoid them, so his engine runs with 
a simple carburetor and breaker 
points. Yet it meets all emission 
standards. 

The secret of the engine's remark- 
able performance is its unique three- 
stage heat-recovery approach, which 
accounts for the strange-looking 
plumbing. In essence, Smokey uses 
part of what would be waste heat in a 
conventional engine to preheat the 
air-fuel mixture before it reaches the 
cylinders for combustion. To see how 
it was done, I traced the cooling-jacket 
outlet lines from the cylinder heads to 
a boxlike structure under the carbu- 
retor. Smokey calls this the first- 
stage vapor generator. All of the air- 
fuel mix from the carburetor passes 
through it and is heated to over 200 
degrees F, increasing fuel vaporiza- 
tion for smoother operation. At this 
point, Smokey begins to cut across the 
grain of accepted induction and com- 
bustion theory, or at least he writes a 
new chapter: Normally, intake- 
charge temperature rarely exceeds 
130 degrees F. 

But Smokey has a second innova- 
tion—the small turbocharger he in- 
sists on calling a homogenizer. The 
compressor side of this unit is jack- 
eted with a metal envelope. A pipe 
from the exhaust system vents hot 
gases into the envelope. That heats 
the intake charge even further. 
Smokey's engine introduces a hot 
charge into the chamber, so there's 
less chance for the mixture in contact 
with the walls to cool below its burn 
temperature. 

The third and final preheating 
takes place in the intake manifold. 
Smokey describes it as "a shell over a 
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Smokey's Phase I adiabatic engine heats 
the air-fuel mixture for greater efficien- 
cy. The mix enters a boxlike jacket— the 
first-stage vapor generator— below the 
carburetor. Hot water from the small 
cooling area surrounding the upper 2V? 
in. of the cylinders and the cylinder 
head is pumped into the first-stage va- 
por generator by the water pump. From 
there it goes to the tiny radiator. (When 
the engine is cold, the thermostat di- 
rects the water back to the water pump 
via a bypass line.) The mixture leaves 
the generator at about 200 deg. F. The 
second heat addition occurs at the ho- 
mogenizer side of the exhaust-driven 
turbo, where hot exhaust gas is piped 
into a jacket surrounding the housing. 
Still more heat is added, also by ex- 
haust gas, when the charge passes into 
the jacketed intake manifold. At this 
point the mixture has reached a temper- 
ature of 440 deg. F. 
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shell, a heat exchanger, or a super- 
heater." By the time the mix passes 
through the heated manifold, its tem- 
perature has reached 440 degrees F. 

This is where Smokey reveals the 
second function of the homogenizer. 
"When the intake mix confronts these 
high temperatures, it begins to ex- 
pand. The tendency without the ho- 
mogenizer would be to back out of the 
carburetor. It's the homogenizer's job 
to hold about half a pound of pressure 
on the manifold. It acts as a sort of 
one-way valve." 

Smokey described his experiments 
with fuel vaporization: "On the flow 
bench and on the dynamometer we'd 
pull out a sample of air-fuel mix from 
the carburetor, and you couldn't 
punch a stopwatch fast enough before 
it started separating into liquid fuel 
and air again. But when it goes 
through the homogenizer, it's 20 min- 
utes before it starts settling out." 

Perhaps this thorough mixing and 
vaporization are part of the reason 
Smokey's engine operates with such 
low emissions. Unburned hydrocar- 
bons and carbon monoxide are major 
pollutants. They are caused primarily 
by two things: charge stratification 
and surface quenching. 

Stratification occurs when the fuel 
mixture separates into distinct lean 
and rich combinations or layers. The 
homogenizer prevents that by creat- 
ing a uniform concentration of fuel in 
the charge. Surface quenching occurs 
because the temperature of the com- 
bustion-chamber wall is lower than 
that required for combustion. This 
cools the mixture in contact with the 
surface below its burn temperature. 
Combustion remains incomplete and 
the unburned hydrocarbons are ex- 
pelled with the spent gases. 

At this point, what everyone, in- 
cluding the major car companies, 
would like to know is why Smokey's 
engine doesn't destroy itself via ab- 
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normal combustion, called detona- 
tion. Any automotive engineer can 
tell you that detonation occurs when 
either the temperature or the pres- 
sure in a combustion chamber is too 
high. Inside the hot chamber, reac- 
tions become so rapid that uncon- 
trolled, often destructive combustion 
begins to occur in parts of the cham- 
ber rather than smooth, progressive 
burning. These rapid reactions 
produce high-frequency pressure 
waves that beat against the combus- 
tion-chamber walls, causing the vi- 
bration we hear as knock or ping. 

Any engineer can also tell you that 
the high-temperature mixture in 
Smokey's engine would cause severe 
and damaging detonation. The only 
way to reduce the tendency toward 
this condition would be to reduce tem- 
perature and pressure or to use high- 
octane fuel. Yet Smokey defies com- 
monly accepted thermodynamic theo- 
ry by adding heat, pressurizing, and 
running on regular unleaded gaso- 
line. And it doesn't knock. 

Why not? Smokey says that's the 
heart of his patent, which has still not 
been issued. Until then, his attorney 
has advised him not to talk. In fact, 
during my visit he called his attorney 
three times to check on just what he 
should— and shouldn't— say. 

Excited executives 

Smokey's contradiction of all con- 
ventional theories on detonation and 
fuel behavior has stirred enough ex- 
citement to bring top executives and 
engineers from Ford, GM, and Chrys- 
ler, as well as from several foreign 
builders. "We've had top-level people 
from GM, Ford, and Chrysler actually 
drive the car," he says. Smokey says 
he's turned down checks for as much 
as $200,000 for short-term options. 

Smokey's problem with these con- 
tracts was the unwillingness of inter- 
ested companies to commit to paper or 



even discuss financial considerations, 
if they did indeed decide to use his 
technology. He also says that he has 
no confidence that his patents are suf- 
ficient protection. "The only protec- 
tion I have going for me so far is the 
fact that nobody knows how the sys- 
tem works. I've been careful not to ex- 
plain it, although it's really quite sim- 
ple. What keeps them coming back is 
that they can't make it detonate." 

How did the visiting experts try to 
do that? Smokey told me that some 
had lugged the car down to 20 mph in 
top gear, with a tall final drive, and 
floored the accelerator. They had even 
tried turning the engine off, then re- 
starting and flooring it. Others took it 
up to 80, 90, and even 100 mph and 
listened— to no avail. Smokey told me 
how one engineer had been trying to 
make the engine detonate for 3 l /2 
hours without success. He wouldn't 
believe how hot the manifold was and 
Anally put his hand on it. He got a 
third-degree burn. 

One engineer from a European car 
maker was checking the engine on the 
dynamometer in Smokey's lab. After 
observing a healthy 100 ft.-lbs. of 
torque at 1,200 rpm, he asked Smokey 
how fast he could safely run the en- 
gine. "You can take it to 5,000 rpm if 
you want," Smokey replied. "There 
it'll make 150 horses." The engineer 
ran the engine to 4,400; the needle 
showed 165 ft.-lbs. of torque. "Do you 
realize that's as much as our turbo- 
charged five-cylinder?" the amazed 
engineer asked. 

Smokey has built one-, two-, three-, 
and is currently working on a four- 
cylinder adiabatic engine. He notes 
that the big car companies don't seem 
interested in the one-, two-, or even 
three-cylinder. He doesn't see the rea- 
son. After all, he points out, "The two 
puts out 150 horses at 5,000 rpm; the 
125-cubic-inch three produces 240 hp 
[Continued on page 168] 
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Gigantic Dutch project 

sea storage 
for wind energy 



Teaming windmills and 
dikes, the Dutch aim 
for energy independence 
by the year 2000 



By DAVID SCOTT 

ILLUSTRATION BY JEFF MANGIAT 

The Hague, Netherlands 
One day a Dutch yachtsman sailing 
on the Ijsselmeer may tack to avoid a 
huge sloping wall looming out of the 
water. Rising 92 feet above the sur- 
face of this vast lake reclaimed from 
the North Sea, the wall encloses a 
huge, 64-sq.-mi. reservoir, three 
times the area of Manhattan. The en- 
ergy generated by a thousand tower- 
ing windmills is stored here. 

Piercing the sky above Holland's 
wind-swept coast, each whirling mill 
feeds electricity into the national grid 
(see illustration, next page). Some of 
that electricity powers turbines set in 
the base of the Ijsselmeer wall— really 
part of a massive dike ringing the res- 
ervoir. An enormous storage tank for 
wind power, the reservoir produces 
hydroelectricity when the winds fail. 

This is Holland's Wind Energy and 
Electricity Storage Basin Project, an 
audacious scheme that taps renew- 
aDie energy resources on a breathtak- 
ing scale. I recently visited Holland to 
learn the details. 

The idea was hatched in 1979 by 
Lukas Lievense, a Dutch engineer. 
Holland's annual oil bill for electric 
power plants was set to rise sharply. 
Environmentalists had halted con- 
struction of nuclear power plants, and 
meager sunshine ruled out a solar al- 
ternative. 

Wind? There's plenty of it sweeping 
over the flat land. But Holland's 



winds are erratic, alternating fitfully 
between big blows and dead calms. 
Linking clusters of giant windmills to 
a backup storage system could solve 
that problem, Lievense figured. And 
what better system for Holland than 
hydraulics? 

Lievense's scheme combines two ar- 
eas of traditional Dutch expertise: 
wind and water. For centuries, dikes 
have reclaimed Dutch land from the 
sea and windmills have pumped it 
dry. The colossal Delta Plan flood- 
control project [PS, Feb. '82] is Hol- 
land's latest triumph of hydraulic 
technology. 

So the Dutch government took 
Lievense's ambitious proposal seri- 
ously, creating a study group to ex- 
plore the project. Gerrit Plantema, 
to whom I spoke in The Hague, heads 
the group. 

Meeting peak loads 

"The full project will take 15 years 
to complete and cost $5 billion," Plan- 
tema told me. "But by the year 2000 it 
will produce 3,000 megawatts directly 
from the wind, plus 2,400 megawatts 
of hydro energy. 

"That's enough energy to handle all 
of Holland's daily peak loads," Plante- 
ma continued. "Because we need to 
keep auxiliary plants on standby to 
provide for peak loads, it's present- 
ly the most expensive electricity to 
produce." 

What would Lievense's plan entail? 
In his Hague government office, Dirk 
Zwemmer, one of Lievense's engi- 
neers, explained the scheme to me. 

First, the windmills. Each 262-ft.- 
high tower with its equally large two- 
bladed rotor will generate three MW. 
Lievense plans to mount the towers in 
groups of 350 at three wind-swept lo- 
cations, Zwemmer told me. One group 



would line highways leading into the 
Rotterdam port complex. Another ar- 
ray would march along the northern 
coast. The third would go up near the 
proposed storage reservoir. 

"All the windmills in each group 
could simultaneously feed electricity 
into the grid," Zwemmer said. A solid- 
state rectifier-inverter would merge 
the output in DC state from separate 
windmills, stabilizing the voltage 
then setting the AC frequency to pre- 
cisely 50 Hz, the European standard. 

Excess power generated by the 
windmills would flow through the 
power lines to turbines at the giant 
pumped-storage reservoir. 

Pumped storage is nothing new, 
though so far it's been used only in 
naturally hilly areas with upland 
lakes. For billiard-table-flat Holland, 
Lievense would use man-made dikes 
to lift a reservoir high above its par- 
ent lake. 

He thinks the Ijsselmeer, the 
former Zuider Zee, is ideal. This man- 
made lake is already divided by a long 
dam built for future land reclamation. 
That span could form one wall of the 
wind-power reservoir. A new, curved 
dike will enclose the water pumped up 
by hydroturbines. 

Zwemmer described the proposed 
storage basin to me. Torpedo-shaped 
turbines will be mounted in three ar- 
rays of 16 along the dike's base. 
"When the windmills produce more 
energy than needed, the surplus 
drives these submerged Kaplan tur- 
bines as motors," he said. "Their vari- 
able-pitch blades are angled for 
pumping, so they suck water out of 
the lake to raise the level in the res- 
ervoir." 

The reservoir could loom as high as 
82 feet above the lake's surface, 

Continued 
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Zwemmer said. "During wind calms, 
this head of water would be released 
to spin the turbines. With blade pitch 
reversed, the machines would run as 
generators, feeding electricity into 
the national grid." 

The scheme has progressed beyond 
the stage of maps and drawings. The 
Netherlands government has given 
the go-ahead to a pilot scheme at Pet- 
ten, north of Amsterdam. 

Rising 72 feet above the sand 
dunes, the Petten windmill has an 82- 



Giant windmills pierce Rotterdam's sky- 
line (below, right). The array is one of 
three huge wind farms planned for Hol- 
land by the year 2000 (map). An experi- 
mental windmill now operating at Petten 
(inset) is one-tenth the size of the planned 
three-MW version below. Grouped on a 
common power line, the windmills feed 



ft.-diameter downwind rotor. Preci- 
sion controls provide near-constant 
rotational speed to the windmill's 
300-kW generator, which provides 
power to the local AC grid. 

Equipment at this research site 
checks aerodynamic behavior of the 
blades, monitors the forces bearing on 
the concrete mast and foundation, 
and records structural vibrations. 

The lone windmill at Petten is the 
product of five years' research. Soon, 
20 more like it will rise at a similar 



electricity directly into the national power 
grid (schematic, right). At off-peak times, 
wind-generated electricity flows to 48 tur- 
bines at the base of the Ijsselmeer Dike 
(map). In its final form, the dike will en- 
close 64-sq.-mi. reservoir. The Kaplan tur- 
bines (illustration below) pump water into 
the reservoir until the wind fails. Then the 



coastal site. This government-spon- 
sored wind station is scheduled for 
construction early next year. Experi- 
ence gained from the experiment will 
determine the next step. 

Though not all Dutch citizens share 
Lievense's grand vision, his giant- 
windmill scheme is likely to material- 
ize in some form. The final decision 
will be made in 1985. Hydraulic en- 
ergy storage could then be only a step 
or two ahead, for little Holland is a 
think-big nation. DH 



flow reverses and the turbines generate 
electricity, producing 50 MW each. When 
turbines aren't pumping, butterfly valves 
seal off input channels to maintain water 
level in the reservoir. Gate valves, raised 
and lowered by cranes, isolate the tur- 
bines for drydock servicing. System will 
produce 12 percent of Holland's power. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 





Bright lamp 

Krypton gas surrounds the 
bulb in the Krypton-Lite 
eight-cell flashlight, permit- 
ting a higher filament tem- 
perature and dazzling bright- 
ness, says Tekna (Box 2363, 
Menlo Park, Calif. 94025). A 
new lens concentrates its 
18,000-candlepower beam. 



Trim ultralight 

Lean forward or back and a 
"trimvator" control in the 
Quicksilver "E" ultralight 
helps you change the air- 
craft's angle of attack. The 
pitch-control devices are on 
both sides of the stabilizer. 
Eipper-Formance (San Mar- 
cos, Calif.) makes the 20-hp, 
$3,645 craft. 




Convertible coupe Digital thermometer 



New interest in open vehicles 
is drawing attention to Tal- 
bot's Samba Cabriolet, says 
the maker. Italy's Pininfarina 
strengthened the Samba sa- 
loon car with a reinforced 
floor and roll bar. Drag coef- 
ficient: 0.38 (top closed) and 
0.45 (open). It is sold only in 
Europe. 



A palm-sized electronic ther- 
mometer from Germany 
measures temperatures from 
-55 to 150 deg. C (-67 to 
302 F) with an accuracy of 
0.2 deg. A built-in lamp aids 
darkroom work. It's from 
Ebro Electronic GmbH, Perin- 
ger Str. 10, 8070 Ingolstadt, 
Germany. 



Anti-theft briefcase 

A buzzer sounds in your 
pocket transmitter if some- 
one moves this briefcase 
more than 15 ft. away. Then 
an alarm goes off in the bul- 
letproof case, and a nonfatal 
2,000-V shock forces the thief 
to drop it. Hammacher 
Schlemmer, 147 E. 57th St., 
New York, N.Y.; $7,500. 
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Slim battery 

Polaroid has brought the 
longer shelf and service life 
of lithium cells to games, cal- 
culators, and compact radios 
with its P500 Powercard. The 
slim, playing-card-size, six- 
volt battery has a capacity 
comparable to four conven- 
tional AA alkaline batteries, 
says the firm. 





Halogen bulb 

A 90-watt spot or flood lamp 
with the same beam perfor- 
mance as standard 150-watt 
lamps: That's the result of 
high-density halogen gas in 
its new PAR bulbs, says Gen- 
eral Electric. GE developed a 
new glass to encapsulate the 
tungsten filament instead of 
using costlier quartz. 




FRESNEL REFLECTOR 



- PASSIVE SOLAR OPTIC SYSTEM 




MINED SPACE 
110 FEET 
BELOW GRADE 




Happier landing 

This rocket-ejected parachute 
for hang gliders gives a safe 
landing from a height as low 
as 70 feet, claims Ikarus 
GmbH (Tannenweg 20, 7031 
Aidlingen Wurtt, Germany). 
The pilot deploys the 37-ft.-dia. 
chute electronically. 



Weatherproof lock 

Cover-all padlocks are pro- 
tected from ice, mud, and 
salt corrosion, says Dale 
Hampton Co. (Box 27006, 
Denver, Colo. 80227). Tough 
plastics cover the shackle 
and two-piece case. The 
snap-on cover ensures that 
lubricants won't attract dirt. 
The IVi-in. lock costs $7.98. 



Buried lab 

University of Minnesota civil- 
and mineral-engineering stu- 
dents will personally experi- 
ence energy conservation 
while they learn in this bur- 
ied lab. BRW Architects of 
Minneapolis combined earth- 
sheltered upper floors with 
rooms built into space mined 
1 10 feet beneath the surface. 




Double winglets 

An unusual turboprop pusher 
plane being tested near 
Reno, Nev., sports updated 
winglets. Lower winglets are 
canted outward 36 degrees, 
weigh 30 pounds less than 
earlier ones ["What's New," 
PS, July '81]. New design for 
the OMAC may eliminate ear- 
lier wing-twisting problem. 



Low-cost windmill 

A 42-inch wooden rotor is 
connected directly to a low- 
rpm generator on Wind- 
stream. The $329 wind gen- 
erator delivers 25 watts of 
power in 15-mph breezes. An 
automatic overspeed control 
cuts in during high winds. 
Thermax, One Mill St., Bur- 
lington, Vt. 05401. 
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Mini-drone 

Too big to be a toy, the ra- 
dio-controlled CAP 20L kit 
plane has a 6.75-ft. wingspan 
and weighs 20.5 lbs. A 
two-hp modified Homelite 
chain-saw engine powers the 
fiberglass craft for about a 
half-hour flight at 65 mph, 
says Contempo Hobby (1611 
Cantara St., N. Hollywood, 
Calif. 91605). $349. 




Plastic bike 

Rain can't rust the Ranger, 
and scratches won't mar its 
finish. The bike's molded, 
glass-reinforced-polyester 
frame is more rigid than 
welded tubes, claims the 
French maker, Renault-Gi- 
tane. Nylon-fiberglass wheels 
and ABS mudguards help 
keep the bike at 22 lbs. It's 
not available here yet. 



Scooter trucks 

Both the mini-bus (top) and 
the pickup versions of this 
three-wheeler get 67 mpg 
and handle an 800-lb. pay- 
load, says Bajaj America 
(1237 Gadsden St., Columbia, 
S.C 29201). The made-in- 
India rear-drive vehicle has 
a 10-hp engine and steel unit 
body. Prices start at $2,695. 





Wind-tunnel test 

No, the Mercedes hasn't 
crashed into a giant propel- 
ler. The knife-like fingers are 
smoke jets that show airflow 
inside a wind tunnel. The test 
measured drag caused by 
car-topped surfboards. Find- 
ing: They should be stacked 
and carried as far back as 
possible. 



Wristwatch radio 

Dick Tracy might curl his lip- 
it's just a one-way (AM) ra- 
dio—and you need an ear- 
phone to hear it clearly. But 
the digital watch also shows 
day and date and has an 
alarm mode. Price: $62.95 
from I.M. Simmons, Box 604, 
Hastings, Fla. 32045. 
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IN BOATING 



BY SUSAN RENNER-SMITH 




Cockpit caddy 

No more spilled beer, wet 
charts, and missing winch 
handles. Each Sea-Tray holds 
two cans and other cockpit 
essentials. The plastic tray 
has UV inhibitors to prevent 
cracking. Price with rail 
clamp: $13. United Yachting, 
23230 Tireman Ave., Dear- 
born Heights, Mich. 48127. 





Dry box 

Soggy crackers in the galley? 
Mildew in the hanging lock- 
er? The Hydra-Pex portable 
dehumidifier absorbs humidi- 
ty for up to three months, 
says Hamer Products (4100 
Cassandra Lane, Piano, Tex. 
75075). When the absorbent 
crystals are saturated, a refill 
renews it. $30. 





Mini-radar 

Compact enough to fit 
aboard a 25-footer, the Vigil 
radar has an 1 1 -lb. display 
unit with a digital readout. 
The 21 -lb. scanner (not 
shown) is two ft. in diameter. 
For radar, it's also inexpen- 
sive-^, 650. Mars Marine 
(266 Bath Rd., Slough, Berk- 
shire SL1 4EB, England) 
makes it. 



Swift cruiser 

Its canoe-shaped, wood-and- 
epoxy hull is lighter yet 
stronger than fiberglass, says 
Norton Boat Works (Green 
Lake, Wis. 54941). The rotat- 
ing masts carry efficient, fully 
battened sleeve sails. Result: 
The 44-ft. cat ketch speeds 
downwind without a spinna- 
ker, says the maker. 
$130,000. 



Ladder cart 

Trundle provisions to the 
dock with ShipMate, then use 
it to climb aboard. Rot-proof 
straps suspend it from boat 
fittings; the dolly rack holds 
it away from the hull. Re- 
move wheel cotter pins, and 
the $195 unit folds flat. Roca 
International AB, Norrlands- 
gatan 16, S-111 43 Stock- 
holm, Sweden. 

Fender holder 

No more dragging fenders 
out of lockers— or tripping 
over them on deck. Each 
stainless-steel caddy stows 
up to six 10.5-in.-dia. fenders. 
The caddy hooks to round 
rails with 60- or 90-deg. stan- 
chions. Price: $246 a pair for 
the large caddy. Growler Ma- 
rine, Box 35139, Minneapolis, 
Minn. 55435. 
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Cordless scrubber 

You'll put power behind your 
cleaning (wet or dry) with the 
rechargeable $45 Scrub 
Brusher from Black & Decker. 
With one large and one small 
brush, it cleans grime from 
tile grout, whitewall tires, 
brick walls, barbecue grills, 
and more. A charge lasts 30 
minutes. 




295-lb. plane 

It'll never get off the ground 
(in this case, that's good), but 
it will make the chips fly. The 
RC-33 planer is rugged 
enough for production runs, 
says Rockwell Intl., but priced 
for the home workshop 
($1,900, as shown). It takes 
stock from Va to 5 9 /io in. thick 
and up to 13 in. wide. 

Add-on edger 

Toro's $20 edging attach- 
ment (inset) bolts on in place 
of one front wheel on any 
Toro front-wheel-drive, self- 
propelled, walk-behind mow- 
er-such as the model 20773 
($500) shown. The 10-in. 
blade of The Edger turns at a 
very slow speed and cuts to 
a depth of Vh inches. 





Brush bathtub 

A clip ring in the Brushtub 
suspends up to six paint- 
brushes in cleaning solvent, 
allowing paint to drain to the 
bottom. The lid seals tightly 
to reduce evaporation, odors, 
and spilling. Newell Furnish- 
ings Ltd., Spennells Valley 
Rd., Kidderminster, Worces- 
ter DY1L 1XS, England. 



Shop "trifecta" 

You'll win three ways with 
the All Horse, says Wen: It's 
a sawhorse, workbench, and 
vise. The seven-by-29-in. top 
has 14 holes so you can posi- 
tion the two stops and ram 
vise where you need them. 
All Horse is 28 in. high, costs 
$38, folds (and hangs up) for 
storage. 
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Earth anchor 

Once its aluminum anchor is 
pounded into place, the 
Duckbill will hold down 7,000 
times its own weight, says 
Foresight (Box 4067, Chey- 
enne, Wyo. 82003). Safer 
than earth anchors with pro- 
truding pipes or stakes, the 
Duckbill exposes only the 
cable-end loop. 



Light stretcher 

The Bulb Saver extends a 
bulb's life without dimming 
it, says Piezo Electric Prod. 
(212 Durham Ave., Metuchen, 
N.J.). Unlike diodes that cut 
voltage— and light— this 
thermistor's high resistance 
controls the initial power 
surge. When it's heated, re- 
sistance plunges and bright- 
ness returns. Three for $4.95. 

Storage bin 

An organizer's delight, the 
polyethylene Pour 'N Store 
bin helps unclutter work 
spaces. It holds 40 lbs. of 
seeds-and more of denser 
dry material. A pull-down 
handle dispenses the con- 
tents through a bottom 
chute. From D.R.I. , Box 
20612, Bloomington, Minn. 
55420; $23.89. 
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Awning protector 

Coordinating signals from 
sun and wind sensors, the 
Somfy-Matic commands mo- 
torized awnings to extend or 
retract. The $399 electronic 
controller can manage all 
awnings (or motorized solar 
shades) on one side of a 
building, says Somfy (2 Sut- 
ton PI., Edison, N.J. 08817). 



Closet safe 

Safe-T-Closet converts an or- 
dinary closet into a vault. The 
pre-hung steel door screws 
into an existing wood frame. 
The combination deadlock 
has an inside safety release. 
The 2.5-ft.-wide unit is $340. 
General Products (Box 7387, 
Fredericksburg, Va. 22404) 
makes two other sizes. 



Budget solar wall 

Assembled from mass-pro- 
duced Solarwall modules, 
this collector costs about $13 
a sq. ft. The die-stamped, 
two-ft.-sq. black aluminum 
absorber plates interlock; 
you top them with glass, 
then mount them on a south- 
facing wall. Maker: E.R.I., 
Box 707, Novi, Mich. 48050. 
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A kit robot to teach you robotics 

He's called the Heath Educational Robot— HERO, to his friends. 
He walks (actually, he "rolls" on three wheels), talks (with a 
synthesized voice), and uses his electronic sensors to detect 
light, sound, motion, and obstacles. His head, arm, and hand 
can be moved in any position for a variety of tasks— such as 
handing you his $99 optional course book on robotics. A built- 
in microprocessor makes him programmable; a built-in bat- 
tery makes him independent. HERO 1 is a $1,500 kit ($2,495 
assembled) from Heath Co., Benton Harbor, Mich. 49022. 



Auto azimuth 

Tape-head azimuth-the an- 
gle at which the head tracks 
a tape-is critical. Most decks 
are preset; a few are adjust- 
able using a specially record- 
ed signal. But for perfect 
alignment, the Nakamichi 
Dragon adjusts itself to the 
tape you are playing. It's 
$1,850. 



Disc recorder 

Panasonic's laser-disc unit 
can show any of 15,000 pic- 
ture frames stored on that 
eight-in. videodisc in 0.5 sec- 
ond. What's so new about 
that? This system also 
records. It replaces conven- 
tional storage devices such 
as microfilm and slides. 
Price: not yet set. 



Two in one 

Turn on the Franklin Ace 
1200 personal computer, and 
you can use either Apple II or 
CP/M software— it accepts 
both. The basic unit comes 
with a single disc drive, 128K 
of RAM, and two interfaces 
for connecting external gear. 
It displays 80 columns per 
line and color graphics. 
$2,495. 






Portable player 

Hi-fi on the go usually means 
a portable cassette player. 
Not with Mister Disc by Au- 
dio Technica. It's a portable 
LP- or 45-rpm-record player. 
Three C cells power it, and 
the stereo earphones includ- 
ed produce high-quality 
sound. The four-by-11-in. unit 
weighs 2.5 lbs. It's $170. 
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Smart terminal 

Turn on the Scanset XL ter- 
minal, and it displays 36 
phone numbers. Choose 
one-at the push of a key— 
and Scanset automatically 
dials a remote computer and 
enters your password. Its 
built-in phone lets you call 
humans, too. Tymshare, Cu- 
pertino, Calif. 95014; $895. 



What's New 

FOR YOUR CAR 



BY JACK KEEBLEB 
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Slim tach 

As cars get smaller on the 
outside, dash space shrinks, 
too. The Slim Line tachome- 
ter is only Ve in. thick, 3 3 /s in. 
wide, and 2% in. tall. Accu- 
rate to 8,000 rpm, it comes 
with all the mounting hard- 
ware. Sun Electric Corp. 
(1560 Trimble Rd., San Jose, 
Calif. 95131). Price: $39.45. 



Ping control 

The Engine Knock Eliminator 
monitors engine-damaging 
ping and automatically 
adjusts timing for top fuel 
efficiency without harmful 
detonation, claims Carter 
Automotive (9666 Olive Blvd., 
St. Louis, Mo. 63132-3086). 

Price: $114.55. 



Electric pop top 

Its glass panel is designed to 
tilt upward as it slides open. 
According to Hollandia-Sun- 
roofs Inc. (10080 Sumac Cir- 
cle, Eden Prairie, Minn. 
55344), this spoiler effect im- 
proves airflow and keeps 
wind noise to a minimum. 
The frame is aluminum and 
stainless steel. $159. 
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One-piece ramps 

They're rated for up to 6,500 
lbs., says Petersen Automo- 
tive (400 Wheeler Ave., Fre- 
donia. Wis. 53021). That 
makes Bear-Claw ramps safe 
to use with cars and even 
small trucks. They feature 
built-in pavement grippers, 
double-plate welded-steel 
corners, and contoured 
wheel wells. $19.95 a pair. 




Bumper fixer 

Torn or gouged black flexible 
bumpers can be restored 
with this repair kit, says Dy- 
natron/Bondo (2160 Hills Ave. 
N.W., Atlanta, Ga. 30318). 
Price of the nine-piece kit: 
$11.40. For reconditioning 
bumper appearance only, a 
two-piece package of Coating 
& Conditioner and Buff- 
er/Cleaner ($5.80) will suffice. 



Wheel-cover lock 

Drill a hole through a hub- 
cap, and you can attach the 
Caplock I guard. A lock out- 
side attaches to a stem se- 
cured to a bracket on the 
wheel. Coventa Agencies, 
Inc. (1341 Newton St., Bou- 
cherville, Quebec J4B 5H2), 
sells it: $21.95 for four. 
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Easier jumps 

You won't have to raise the 
hood for a jump after you 
bolt the short cable to the 
service vehicle's battery and 
snake the plug-end through 
the grille. Clamp the second 
set on the dead battery, and 
unite the 30-ft. cable. Goodall 
Mfg. (7558 Washington Ave. 
S., Eden Prairie, Minn.), $79. 
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You can 
transform a 
tract house 




Following this pro's lead, 
any ranch-style house 
with detached garage can 
become a solar showplace 



By AL LEES 

Seldom has a remodeling job accom- 
plished this much. When I first saw 
this house— and its before-and-after 
floor plans (right)— I knew it was a 
story Popular Science should tell. 
The transformation is far more than 
cosmetic: The entire character of the 
house has been changed from drably 
functional to excitingly spacious. As 
an important bonus, window-siting 
errors were corrected and additions 
made that greatly improve the home's 
energy efficiency. 

Even if your present home isn't as 
uninspired as this one was, you can 
probably adapt many of the ideas de- 
tailed here. Some of them may look 
familiar: I first saw this project on the 
PBS television series, "This Old 
House," hosted by Boston renovator 
Bob Vila (see this issue's "Shop 
Talk"). Normally, the show deals with 
the restoration of antique houses— not 
a do-it-yourself area of interest to PS, 
the "What's New" magazine. But 
when I learned last year that Vila was 
tackling a 1950s ranch-style house fa- 
miliar to thousands of our readers, I 
felt his many improvements were too 
shrewd to leave to the limited expo- 
sure of educational television. 

First of all, note that the floor-plan 
orientation switches from layered zon- 
ing (with privacy areas— bedrooms 
and bath— at top, and public space- 
living, dining, kitchen— below) to ver- 
tical zoning (with private rooms to the 
left, public to the right). In a house 
this size, vertical floor-plan zoning is 



Compare floor plans above with photos 
on facing page. Only new structure is 
breezeway to connect house with unused 

more practical for simultaneous dual 
function: Family members or house 
guests can retire for the evening 
while group activity continues in the 
other area. 

As with so many quickly built, 
cheap mass-market houses of the 
postwar era, access to this home was 
through ill-planned doors that swung 
directly into living space. Not only 
was that awkward; it was energy- 
wasting since heated or cooled air was 
vented directly outside each time ei- 
ther the main entry or side door was 



garage. Converting garage to family 
room then creates new wing that wholly 
alters zoning of private and public areas. 

opened. In the revised floor plan, that 
dead-center main entry was sealed 
(the top part of its opening became the 
bathroom window) and the main en- 
try was moved to the new breezeway. 
The side door into the kitchen was re- 
tained, but since the kitchen was dou- 
bled in size (by absorbing an adjacent, 
undistinguished dining area), it was 
practical to tack on a mud room-pan- 
try that serves as a kind of entry air 
lock. This side entry is totally re- 
styled, with its stoop compressed and 

Continued 
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Most dramatic face lift is along north 
walls. "Decorative" shutter slats were 
scrapped and surfaces re-sided with same 



natural-finish vertical boards used as sid- 
ing on breezeway. Garage-door entry was 
sealed into energy-saving solid wall. 



Home's canopied front door moved from 
dead center of wall to center of new 
breezeway, with privacy screen added. 




'A 




Connecting structure changes character 
of entire house. Foundation of new solar- 
ium is concrete slab laid on grade, so it's 
at same level as garage floor. Old corner 
bedroom becomes dining area, with 
arched opening cut in outer wall through 
which stairs descend from original floor 
level. Note relocated picture window be- 
hind dining table. Solarium (right) has 
quarry-tile floor. This is now home's main 
entry— and first impression. 
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its stairs turned 90 degrees to climb 
along the wall. A new screen wall pro- 
vides privacy from the street for both 
entries and deflects gusty winds from 
this entry patio. 

One of Vila's shrewdest alterations 
was shifting that picture window 
from the north wall— the street fa- 
cade—where it not only got no sun but 
also compromised the privacy of the 
living room. As the top-right photos 
show, it was simply carted around 
back where it contributed to the solar 
gain— and gave the new dining room a 
view of the wooded area out back. Its 
old opening was partially closed up 
(and, of course, insulated) for the in- 
stallation of a new wide but shallow 
double-glazed window, to provide bet- 
ter privacy for the master bedroom 
that replaces the living room at the 
front corner. (A second window was 
added around the corner.) 

The prize of Vila's remodeling, how- 
ever, is the recreational suite added 
on the home's right end. By insulating 
and finishing off the detached garage 
and joining it to the house by means of 
a tile-floored solarium, he created not 
only a gracious entry but an activity 
area larger and more inviting than 
the discarded living room. The house 
is no longer a cramped box, and its ar- 
chitectural interest is greatly en- 
hanced, both inside and out. To bridge 
the distance between existing struc- 
tures without adding support posts, 
Vila created a massive ridge beam of 
four 2 x 12s. He also beefed up the ver- 
tical framing in the existing walls to 
handle the transfer of load from the 
new roof. 

The alterations also increased the 
home's efficiency through better sit- 
ing of the windows for solar gain. The 
solarium, facing south, is an especial- 
ly good passive collector. Its quarry- 
tile floor is laid over an eight-inch 
concrete slab atop a foot-deep bed of 
crushed stone. Rigid two-inch foam 
insulates the footings to a depth of 
two feet. This heat sink soaks up and 
later radiates heat from solar expo- 
sure. If insulating drapes were drawn 
across the panels of glass at night, the 
heat stored in the slab should keep 
the area cozy on all but the most se- 
vere winter evenings. For those, it 
might be best to close this area off 
from the family room— and draw an 
insulated drape across the sliding- 
glass door there, as well. 

The entire remodeling project was 
budgeted at $25,000— including all 
new appliances for the kitchen and a 
wood-burning stove for the family 
room. The remodeling took longer 
than the original construction: This 
house was just one of 400 tract homes 
thrown up by a Boston developer in 



Out goes the picture window from the 
front of the house. It was simply removed 
as a unit and carried around to the oppo- 



site corner, at back, where it was installed 
in rough opening framed to take it (photo 
above; note corner of garage at left). 




Concrete is dumped between new block 
footings connecting garage to house. 
Once slab cures, breezeway structure is 



erected on it (right). Breezeway's ridge 
beam is tied into garage roof at far end 
and into cutaway wall in foreground. 




The bridging breezeway is two-faced, 
providing new entry for front of house 
(left) and heat-capturing solarium for 

the mid-1950s. On average, he fin- 
ished two a day, each house taking 
seven weeks from start to finish. 
What a contrast with today's home- 
building pace! 

With new-housing starts continu- 
ing at such a low ebb that over 75 per- 



south-facing back (above; new windows 
in former garage at left are same as seen 
in color interior at top of facing page). 

cent of all homes purchased by first- 
time buyers are now existing houses, 
projects like the one we've shown here 
offer just the type of inspiration peo- 
ple need to transform those less-than- 
ideal cookie-cutter houses into homes 
worthy of pride and devotion. HE 
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First test report on the 

revolutionary 
plastic 

tire 



The long-awaited 
liquid-injection-molded 
polyurethane tire may go 
into production in two years 

By STUART MARSHALL 

ILLUSTRATIONS BY GENE THOMPSON 

When PS learned that the well-known 
British automotive writer, Stuart Mar- 
shall, had become the first journalist to 
test a new generation of plastic tires, we 
commissioned him to do this exclusive 
report. Marshall has written exten- 
sively about tires. Independent con- 
firmation and further details of the de- 
velopments are not available as this 
issue goes to press. But because of the 
timeliness and significance of this 
news, PS editors decided to present it to 
our readers immediately. We will re- 
port on further developments as early 
as we can. 

Kittsee, Austria 
The roads of Burgenland, Austria, 
were deserted when I set out in a BMW 
315 followed by a test driver in an iden- 
tical car. On long sweeping bends, we 
pushed the cars to 90 mph. Then we 
swung onto dirt roads, taking corners 
flat out in second gear. Every 20 min- 
utes I swapped cars and repeated the 
same maneuvers. The cars seemed to 
react identically under these condi- 
tions. That would have been no sur- 
prise — except that one car rolled on 
conventional Continental TS 771 
steel-belted radial tires, and the other 
on a new set of liquid-injection-molded 
polyurethane tires. Plastic. 

There was no way I could tell which 
car had the LIM tires and which had 
the conventional radials until I swung 
into a severe bend. Then the cornering 
forces that made the radials whimper 



Tread pattern of Poly- 
air's latest-generation 
polyurethane tire — of 
the type that the au- 
thor tested on a BMW 
315 — looks and feels 
exactly like a conven- 
tional rubber-based 
tire. The tread pattern 
is hand cut because 
Polyair has not come 
up with a final tread 
design at thistime. Au- 
thor Marshall thought 
tread on this tire re- 
sembled the pattern of 
a Michelin TRX super- 
performance radial. 




produced a squeal from the LIMs. 
Pushed to the breakaway point, they 
let go a little earlier, but I found them 
marginally smoother riding and de- 
manding less steering effort at low 
speeds than the radials. 

Tire companies have long dreamed 
of perfecting a liquid-injection-molded 
polyurethane tire. It would allow a 
simple automated manufacturing pro- 
cess to replace the energy- and labor- 
intensive process needed to produce 
today's radial and bias-ply tires. But 
more than 20 years have gone by since 
Goodyear first tried and failed to make 
one that could be marketed. Since 
then, Firestone and other companies 
have also tried to perfect the process, 
only to abandon the effort because of 
poor durability and performance 



characteristics. Now, at last, a rela- 
tively small Austrian company that's 
not even in the tire business may have 
succeeded. 

To get the story, I journeyed to the 
headquarters of Polyair Maschinen- 
bau GmbH in Kittsee. There I met 
with the four Schmidt brothers who 
run the small company, which pro- 
duces plastic-shoe-manufacturing ma- 
chinery. Oscar Schmidt, president of 
the firm, told me how he got into the 
tire business. 

"I was in Kiev in the Soviet Union in 
June 1973, exhibiting a shoe-manufac- 
turing plant at a trade fair," Schmidt 
said. "It was late at night; a Russian 
trade official asked me if we could use 
our machinery and polyurethane ex- 
pertise to make a viable car tire by the 
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LIM tire has just been molded and is ready 
to be taken off molding machine. Draw- 
liquid-injection-molding process. 

"The vodka had been flowing freely, 
but I thought it was possible. So we 
entered into a research agreement." 

Two years later, Polyair unveiled its 
first LIM tires. Journalists tried them 
and much publicity resulted, mainly 
because the tires were brightly colored 
and were thick-walled enough to run 
after being punctured by pistol shots. 
Some sets were made available to es- 
tablished tire makers, which tried 
them but were unimpressed. The re- 
search chief of a large German tire 
maker told me after evaluating LIM 
tires that they were no match for mod- 
ern radials. "I would rate the LIM's 
performance as equal to that of a pre- 
World War II bias-ply passenger-car 
tire," he said. 

Schmidt, however, confident that 
he had invented a better mousetrap, 
waited for the world — or the tire in- 
dustry — to beat a path to his door. "We 
were not tire people — we just knew a 
great deal about polyurethane. But it 
soon became clear to us that the indus- 
try was more interested in obstruction 
than cooperation, so we started learn- 
ing more about tires for ourselves." 

Polyair stopped supplying tires for 
evaluation. "As a result, we are still 
being judged on the performance of 
our earliest experimental tires," 
Schmidt told me. 

Polyair evolved more than 100 dif- 
ferent formulations of polyurethane 
and tested them. By 1980, by Oscar 
Schmidt's reckoning, LIM technology 
had caught up with that of the steel- 
belted passenger-car radial. He now 
believes the LIM is a better all-round 
package. Does this claim stand up? 



ings at right reveal how tire is molded in 
two-stage process for casing and tread. 

I came here to Kittsee to answer 
that question — by testing the latest 
LIM tires and seeing how they were 
made. To my surprise they were black, 
not colored. "We like to keep a low pro- 
file nowadays," Schmidt said. The 
tread pattern, hand-cut on a slick base 
because details have not been agreed 
on, was not unlike that of a Michelin 
TRX. The sidewalls had a dull sheen, 
and they did not feel like rubber. The 
tread yielded to a thumbnail like a 
normal, rubber-based tire. 

My comparison tests in the BMWs 
were on dry roads, so there was no way 
to determine wet-traction capability. I 
asked Oscar Schmidt for proof that 
this important aspect had been 
brought nearer to the level of a pres- 
ent-day radial tire's. He showed me re- 
sults of road tests conducted by Polyair 
chief test engineer John Morgan. His 
report compared two early types of the 
LLM tire and a then-up-to-the-minute 
one. Bridgestone steel radials were 
used as control tires. Rating the 
Bridgestones at 100 for wet traction, 
the test gave the two early LIMs 
62 and 64 points, the latest one 
104 points. 

"That was nearly two years ago. We 
have made further advances since 
then," said Oscar Schmidt. He told me 
that a series of wet-traction and hand- 
ling tests had been carried out more 
recently by a major European tire 
manufacturer at its computerized 
proving grounds. It yielded excellent 
results. 

The manufacturer recently sent its 
director of operations to Kittsee, and a 
close association between his firm and 

Continued 




The polyurethane-tire manufacturing 
method is revealed in these drawings. 
Plastic is injected into the mold (1) for tire 
casing. When this stage is finished, the 
casing is revealed as mold segments are 
separated. Then the casing is revolved and 
wound with Kevlarfiber(2). In last step (3), 
more plastic is injected into multi-seg- 
ment mold to form tread over the Kevlar. 




This huge 40.00-57 earthmover tire is ex- 
amined by the author. The tire was made 
by the LIM process in Polyair's plant in 
Kittsee, Austria. 
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Polyair is developing. (On the day this 
story was sent by Concorde from 
London to New York, I learned that a 
major European car manufacturer is 
launching a full evaluation of LIM 
tires on its proving grounds to learn 
whether they are suitable for its high- 
performance and cross-country vehi- 
cles, as well as for family cars.) 

Testing of a different, elaborately 
documented kind was conducted by 
the government of Venezuela in Octo- 
ber 1981. Two identical Fiat 131 se- 
dans — one with LIM tires and the 
other with conventional radials — 
were driven 10,000 kilometers (6,215 
miles) each on every kind of road. The 
conclusions: 

• The car with LIM tires used 9.95 
percent less gasoline. 

• Tread abrasion was 51 percent 
lower for LIM, equivalent to 47 per- 
cent additional tread mileage. 

• The LIM tires were 22 percent 
lighter than the other car's domestic 
Firestone steel-belted radials. 

• Heat buildup was 54 percent lower 
in the LIM. 

• Handling and general road be- 
havior were classified as equal in the 
LIM to those of the radial tires. 

The resistance of the LIM to high 
speed was demonstrated to me on Poly- 
air's own test wheel. Two tires, one a 
bright-red LIM and the other a well- 
known make of steel radial, were in- 
flated to 2.1 bar, or 30 lbs. psi, loaded 
equally to 792 lbs., and run up to 130 
mph. (That's 17 mph above the official 
maximum speed rating of the SR ra- 
dial.) After one minute, strobe lights 
showed that the radial had developed a 
large standing wave. Four minutes 
later signs of degradation appeared in 
the shoulder, and within a minute it 
had thrown its whole tread. 

As soon as the wheel had stopped I 
went into the test house. The disinte- 
grated radial had reached 140 degrees 
C (284 F) at the shoulder. The LIM, 
which had been used for similar tests 
before, was barely warm to the touch. 

"There's no magic about it," said Os- 
car Schmidt. "Urethane has very little 
hysteresis. That's why it creates mini- 
mal rolling resistance, doesn't heat up, 
and can withstand high speeds with- 
out problems." 

Polyair makes two kinds of LIM 
tires, one for on-off-road vehicles, in- 
cluding the largest mining trucks and 
agricultural tractors, the other for 
passenger cars. The large sizes, which 
have been made up to 40.00-57 for use 
in the Soviet Union, use the same poly- 
urethane mix for walls and tread. The 
passenger-car LIMs have a different 
mix for the two parts. But the produc- 
tion process, except for one detail, is 
identical. 



A multi-segment mold is closed and 
a shot of polyurethane injected under 
high pressure. After a brief time, 
which varies with the size of tire, the 
mold opens and another multi-seg- 
ment mold closes around the casing. A 
further shot of polyurethane is then 
injected. When this mold is opened, 
the tire is ready for removal. After a 
post-cure period, it is ready for fitting 
to the wheel. 

The one difference: With passenger- 
car sizes, when the first mold is opened 
an arm extends and a few turns of Kev- 
lar fiber are wound around the casing 
as it spins. This is to prevent the tire 
from "growing" due to centrifugal 
force over thousands of miles. The big 
off-road tires do not undergo cord 
winding because they spin so much 
slower. All LIM tires have a con- 
ventional cabled-wire bead pre-posi- 
tioned in the first mold before the liq- 
uid polyurethane is injected. Mount- 
ing techniques are exactly the same as 
for rubber-based tires, and the LIM 
may be used tubed or tubeless. 

Recycling is no problem, Polyair 



i i If LIM takes off, it could 
do to the tire industry 
what TV did to the 
motion-picture business 
or what jumbo jets did 
to ocean liners J J 



claims. The wire beads are cut out of a 
worn-out LIM, and the whole thing 
may be recycled into raw material for 
other urethane products. 

After an investment of some $45 
million in the LIM project over the 
past seven years, Schmidt envisions 
production in volume within the next 
two years. He believes that it is an 
ideal product for a country with a lot of 
oil, no established tire industry, and a 
growing number of vehicles. Saudi 
Arabia, for example. Middle Eastern 
money has been invested in a new 
holding company, LIM International 
SA, based in Luxembourg. There are 
unconfirmed reports that this com- 
pany is negotiating to set up plants in 
Venezuela, Greece, and Saudi Arabia 
in the next two years. I have also 
learned that British Leyland is eval- 
uating a group of LIM tires for possible 
use on some of its models, ranging 
from high-performance cars to four- 
wheel-drive off-road vehicles. Also, 
Polyair GmbH is planning to set up a 
small production plant at its Kittsee 
facility, where a pilot plant already ex- 
ists—it's where all LIM tires have so 



far been made. How many? Oscar 
Schmidt is unspecific. "About 5,000 to 
10,000," he said. 

How much will an LIM tire cost, 
compared with its conventional equiv- 
alent? Schmidt hedged. "Polyure- 
thane is much costlier than the kind of 
synthetic rubbers used in tire mak- 
ing," he said. "But that's only a frac- 
tion of the story. 

"I don't believe the product can be 
successfully marketed on a cost basis. 
It will sell because of its superior per- 
formance. But there will, at the same 
time, be substantial overall savings." 

Why? The start-up costs of an LIM 
plant are minute compared with those 
of building a rubber- tire factory. 

An LIM passenger-tire plant could, 
Schmidt said, be profitable with an 
output of only 500 units per day. Only 
two men are required to work a ma- 
chine, even one with 18 tire-making 
stations, because the manufacturing 
process is computer controlled. 

One of the major benefits of the Poly- 
air process, Schmidt says, is that it de- 
scales tire making. An LIM tire plant 
could be set up in any light-industry 
area or even behind a large tire 
dealer's premises, much as the dealer 
now runs a recapping shop. He also 
sees LIM tire-making machines being 
installed in automobile-assembly 
plants. 

How about reluctance on the part of 
the public to buying a plastic tire? 
Schmidt bristled, "It is not a plastic 
tire any more than the modern rubber 
tire, which, like LIM, is made almost 
entirely of oil-based materials." 

And will the conventional tire-mak- 
ing industry go over to liquid-injection 
molding? Schmidt believes that it will 
have to eventually, for passenger-car, 
light-truck, agricultural, and earth- 
mover tires, anyway. 

At present, none of the rubber com- 
panies is making real money out of tire 
manufacture because of ever-increas- 
ing energy, raw-material, and labor 
costs. And excess tire-making capacity 
makes it difficult to get sufficient price 
for their products. "Eventually," says 
Schmidt, "the shareholders will push 
the tire makers into using LIM tech- 
nology, but there will be an agonizing 
shake-out of the industry first." 

Schmidt's bleak prediction: If LIM 
really does take off, it could do to the 
established tire industry what TV did 
to the motion-picture business or what 
jumbo jets did to ocean liners. 

My experience at Kittsee left me 
with a totally different opinion of LIM 
from what I had formed by talking to 
tire-industry spokesmen over the last 
few years. On the basis of my testing, I 
would gladly have a set of LIM tires on 
my own car. EE 
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A London bank has the 
edge: a landmark system 
for instant communications 

By DAVID SCOTT 



London 

"We trade over $1 billion even on a 
quiet day," John Brooks told me, "and 
transactions can go as high as $3 bil- 
lion. This touch-screen system speeds 
operation tremendously." 

Brooks is the treasurer of Williams 
& Glyn's Bank, in the heart of Lon- 
don's financial district. We were in 
the dealers' room and in front of us 
were rows of video consoles. A shirt- 
sleeved operator sat before each ter- 
minal, occasionally poking the screen 
with the tip of his finger. 

"Take a look at the supervisor's 
screen," said Brooks as he guided me 
over to a central desk. The screen was 
filled with 64 small rectangles, each 
with labels such as Chase Manhat- 
tan and Shell. He touched the box 
marked Shell, and in a moment it 
started flashing. 



"That means a broker there has an- 
swered my call," Brooks said. "I can 
pick up the phone and talk with 
him." 

Instant communications. It's be- 
come essential in the international 
money market, which is the bank's 
biggest concern. It's involved in for- 
eign-exchange trading, and exchange 
rates for such deals can fluctuate 
hourly according to the strengths of 
different currencies. 

The demand has made conventional 
phones and switchboards archaic. 
Here, they've been replaced by a City 
Business System (CBS) computer— 
the first of its kind in the world. The 
computer instantly links console 
operators to outside phone lines at— 
literally— a touch. Each console video 
screen is crisscrossed with infrared 
beams of light to detect the presence 
and location of a pointed finger. The 
computer then uses this information 
to determine which of the 64 boxes 
has been selected. 

Brooks touched a box marked page 
selector and a new display appeared 
on the screen. "That's an index to oth- 
er pages in our computer," he added. 



Video screen contains a matrix of 64 
boxes. Each is labeled for direct contact 
with banks, company treasurers, and 
telephone exchanges. A key-pad screen 
display can also be used for dialing 
numbers unknown to the computer. 



g@|]|]|]B|] 
n^i ije§ cjjjj (Sjaj ejj i3] 

im Pfi m q m 



F5 E| W s i »» 



"We have about 50 on tap." Each page 
contains specific information about 
certain groups: foreign-exchange bro- 
kers, Eurodollar traders, domestic 
clearing banks, and Williams & 
Glyn's own 350 branches throughout 
Britain. Any page can be selected by 
any of the 24 dealers on the bank's 
CBS circuit. Then by merely pointing 
to a box, the dealer can make hot-line 
contact. 

Every page also contains several 
exchange line boxes. Touching one 
forms a telephone key pad on the 
screen for touch-dialing phone num- 
bers not held in the computer's mem- 
ory. Often-used numbers can be "di- 
aled" by short codes of just two or 
three digits. The codes— and the actu- 
al numbers they represent— are pro- 
grammed into the computer. 

Incoming calls are handled just as 
easily. A flashing box, indicating a 
call, is merely touched by any opera- 
tor on the circuit. The call is then au- 
tomatically routed to his headset. 

The displays can also handle com- 
puter data. The pages can be split hor- 
izontally: the top half showing text 
and data, such as exchange control 
regulations; the bottom showing box- 
es. Using a plug-in keyboard, a dealer 
can create or alter a display to meet 
particular needs. 

"The system has great advantages 
over the setups at other offices we con- 
tact," said Brooks. "They usually use 
push-button switchboards that are 
limited by sheer size to 150 lines." 

CBS has the capacity to hold 2,000 
64-box pages— far more than present- 
ly required. Linkups with telex net- 
works, viewdata facilities, and word 
processors are also possible. The CBS 
system was designed by British Tele- 
com, 2-12 Gresham St., London EC2V 
7AG, England. BE 
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Build extra living space 



within your present walls 

Part III 
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PHOTOS BY GREG SHARKO 




Wall of shelves 

collection with 



(top) holds a sizable book 
ease. A pair of clip-on 



spotlights on headboard illuminates art- 
work (above), gives reading light, too. 



A storage headboard and 
a wall of shelves add 
bonus space in the master 
bedroom. Last in a series 

By RICHARD STEPLER 

DESIGNS BY THE AUTHOR 

The principal extra space we created 
in this home-remodeling project is the 
master bedroom. It occupies the new 
second story we added above the 
dressing room and closets, and is 
reached via its own staircase (visible 
at right in the photo above). It's a gen- 
erous room, measuring 12'/2 by 18 feet 
at its longest point (see floor plan in 
Parts 1 and 2, PS, Feb. and March). In 
keeping with the theme of this se- 
ries—extra living space— the built-ins 
contribute to the efficient use of space 
in the master bedroom: 

• The peninsula position of the car- 
peted platform bed eats less floor 
space. 
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DETAIL OF 
HEADBOARD STORAGE UNIT 



SECTION 
B 



• The bed's storage headboard gets 
maximum use from normally wasted 
space. 

• The wall of bookshelves holds a 
750-volume library and cuts only 9V* 
inches from the room. 

■ 

Carpet bed 

The platform bed, made for a queen- 
size mattress, takes up less space than 
a conventional bed. And since it's cov- 
ered with the same carpet as the floor, 
it also looks smaller than it really is. 
Construction is simple: 

Atop the bedroom's tongue-and- 
groove 2x6 floor (see how to build an 
ultrathin deck in Part 1), we built a 
12-inch-high box of 3 /4-inch-thick ply- 
wood. (Inside the box: recessed lights 
for the first-floor dressing room— see 
Part 2.) The box is reinforced by a 2 x 3 
knee wall in the middle. The entire 
platform and bedroom floor are cov- 
ered with well-padded carpeting. 

The headboard has handy shelves 
for reading material, as well as a gen- 
erous storage bin for bedding. This 62- 



inch-long-by-17-inch-deep-by-9'/2- 
inch-wide compartment is accessible 
through the hinged lid on top. 

Using a table saw, I first cut out all 
pieces needed for the unit, as shown in 
the drawing above. All parts came 
easily out of a four-by-eight-foot sheet 
of 3 /i-inch-thick cherry-veneer ply- 
wood. Next I assembled the two mini 
bookcase units for each end of the 
headboard. They're glued and 
screwed together. I countersank all 
exposed screws and filled the holes 
with plugs cut from solid cherrywood. 
All exposed plywood edges are faced 
with 3 /i-inch-wide-by-V8-inch-thick 
strips, ripped from solid cherry. 

The center bin's components— the 
headboard and top— are screwed from 
the inside to 2x2 bracing. The brac- 
ing is screwed to the end units and to 
the plywood platform. A piano hinge 
and brushed-aluminum-wire pulls 
complete the sleek, high-tech look of 
the unit. As finish for the cherry, I 
rubbed on tung oil. 

What better location for a wall of 



books than against a sound-resistant 
wall? The bookshelves line the entire 
sound wall from floor to ceiling (for 
sound-wall construction, see Part 2). 
For a unified look, I used 5 /4-by- 10- 
inch lumber for both uprights and 
shelves. This stock is a full IV* inches 
thick, which allows the shelves in the 
left-hand bay to span its 43 Vi-inch 
width unsupported. 

All shelves except the bottom-most 
are adjustable, resting on steel pins 
inserted into Vi-inch holes in the up- 
rights. Four pins support each shelf. I 
bored the rows of Vi-inch holes on a 
drill press, clamping several uprights 
together and drilling them simulta- 
neously. The center uprights have 
holes bored through them; I set the 
drill-press depth adjustment so that 
the bit stopped halfway through the 
end uprights. 

The uprights are attached to the 
floor with 2x3 blocking (see draw- 
ing). Steel angles secure them to the 
wall. A coat of clear sealer helps pre- 
serve the wood's light tone. HE 




Water- base 
finishes 

New ones even fight fire, 
rust, and condensation 




These new formulas 
do jobs that you once 
trusted only to oil paints 

By A. J. HAND 

Water-base finishes: Everybody 
wants them. You and I want them for 
their easy application, fast cleanup, 
and lack of fumes. The EPA wants 
them because they don't fill the air 
with polluting hydrocarbons. The 
paint industry wants them in order to 
reduce its dependence on petroleum. 

With all that motivation, it's no 
wonder that improvements in water- 
base finishes keep flowing our way. 
This year the improvements come 
from all across the spectrum of fin- 
ishing products. We have new, clear 
urethane acrylics for indoors and out, 
plus a low-fume acrylic for floors. 
There are super-penetrating stains, 
and a new high-gloss acrylic enamel. 
We even have paints that fight fire, 
rust, and condensation in our homes. 

Clear acrylics 

The first water-base clear finish I 
ever tested was PPG's Rez Water- 
Based Varnish [PS, Sept. 75]. That 
was an alkyd-base formula for inte- 
rior use only. Although that pioneer- 
ing product impressed me in a lot of 
ways, it seemed to remain soft and 
sticky for days, even weeks, in humid 
weather. 

Now Fuller O'Brien has a water- 
base, interior-exterior clear finish 
(Pen-Chrome Super V) based on a ure- 
thane acrylic formula, and Pierce & 
Stevens has a clear acrylic finish 
(Aqua Fabulon) tough enough for use 
on floors [PS, April '82], 

Both of these new finishes seem to 
have overcome the problem of soft- 
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ness. After letting test samples of 
each finish set for a day, I sawed them 
in half and clamped them face to face. 
When I removed the clamps, the sam- 
ples fell apart with no tendency to 
cling together. 

Unlike oil-base varnishes, these 
clear finishes have no underlying yel- 
low cast and will neither darken nor 
"warm" the woods you apply them to. 
This makes them very good for natu- 
ral blond finishes on light woods such 
as white oak or ash. But I find them a 
bit cool and lifeless over dark woods 
such as walnut and mahogany. 

Although Aqua Fabulon is promot- 
ed as a floor finish, and the label 
warns against applying it with any- 
thing but a pad, I experienced no 
problems brushing it onto small work. 
I see no reason why it couldn't be used 
on furniture and woodwork as well as 
floors. 

Even so, its real advantage— weak 
fumes— is more important when you 
finish floors. I have used Fabulon's 
lacquer-base floor finish several times 
in the past. When you have a couple 
hundred square feet of the finish giv- 
ing off fumes, it can do strange things 
to your head, even if you ventilate the 
room. This new acrylic formula is not 
odorless by any means, but it won't 
leave you lightheaded or give you a 
hangover, either. 

Both of these finishes go on with a 
slightly milky cast if you apply them 
heavily, but when you brush them out 
they become almost invisible. For this 
reason, good lighting is a must. With- 
out it you will probably skip spots. 
Whenever possible, place a broad 
source of light opposite you across 
your work. This will create reflections 
that make it easy to see where you 
have— or haven't— applied the finish. 

Since these products are water 
based, they do tend to raise grain 
when applied to bare wood. A light 
sanding after the first coat will re- 
move any whiskers. After that first 



sanding, however, there should be no 
need to sand again. As with any clear 
finish, at least three coats are re- 
quired for good depth and a smooth 
finish. 

Aqua Fabulon dries to a medium 
high gloss, while Pen-Chrome Super 
V is available in flat, satin, and gloss 
finishes. 

Water-soluble stains 

One of the keys to a good stain is 
good penetration. Until recently, oil 
stains had the edge in this depart- 
ment. The reason? Oils have shorter 
molecules than the commonly used la- 
tex resins, and these shorter mole- 
cules can more easily penetrate 
wood's cellulose fibers. 

It doesn't have to be that way. As 
Dr. Ramesh Vasishth, vice-president 
for research at Flecto, explains it: 
"Water makes wood swell and in- 
creases the size of the openings in the 
cellulose fiber, making it easier to 
penetrate. Petroleum solvents actual- 
ly dehydrate the wood cell and shrink 
it. That makes penetration harder." 

Two new stains take advantage of 
this fact, and they do so in remark- 
ably different ways. 

First, there is Maxum 1, from Pre- 
mier Coatings. According to Premier's 
vice-president, Paul Petraitis, "This 
stain is based on a new acrylic resin 
with a particle size under a tenth of a 
micron. It's so small that it penetrates 
right into the cells of the wood." 

Result? According to Premier, the 
finish breathes right along with the 
wood, and adhesion is increased. Max- 
um 1 is guaranteed never to crack, 
peel, or blister. 

Cuprinol's new "red can" Stain & 
Wood Preservative achieves good pen- 
etration in an entirely different way. 
Actually, this isn't a latex stain at all. 
It's a whole new idea, based on linseed 
oil. But in this case, the linseed oil is 
waterborne, not dissolved in a petro- 
leum solvent. 



When in a liquid state, the oil is 
water soluble. Once it sets, however, 
water can't dissolve it again. Cupri- 
nol's chemists developed this system 
largely for its easy water cleanups. 
Much to their surprise, the chemists 
discovered that the waterborne oil ac- 
tually out-penetrates solvent-borne 
oil, and they have scanning-electron 
photos to prove it. Apparently, the 
wood-penetrating power of the linseed 
oil is increased by the fiber-swelling 
nature of water. 

If you're committed to painting 
your house rather than staining, 
you'll be interested in Pittsburgh 
Paints' (PPG Industries, Inc.) new Ex- 
terior Latex Flat House Paint. PPG 
chemists created this new paint to 
solve the house painter's biggest 
headaches: cracking and peeling. 
They did it in two ways. 

First, they minimized the use of in- 
flexible mildewcide agents, ingredi- 
ents that can make a paint film brittle 
and prone to cracking. Second, they 
discovered that a significant cause of 
paint failure is tension or stress with- 
in the paint film itself. A high-stress 
film has a tendency to curl, pull loose, 
and even take underlying layers of 
paint with it. Once the chemists dis- 
covered this, they formulated the new 
paint to eliminate stress in the film. 
Just how they did this, PPG won't 
say. 

Now let's move indoors and take a 
look at a new interior water-base 
stain made with urethane and acrylic 
resins: Fuller O'Brien's Pen-Chrome 
Super S. After trying it out on a vari- 
ety of woods, I found a lot to like. 
First, it isn't heavily pigmented, so it 
colors without hiding the grain of the 
wood. Most of the commonly available 
stains I have used are so muddy that 
they kill the natural fire that gives 
wood its charm. 

A second advantage to this stain: 
The urethane and acrylic resins bind 

Continued 




One-coat enamel for metals combines primer and finish coat. It 
goes on over rust, too, if you clean off loose scale first. 



Water-base stains actually penetrate better than oil stains; the 
water causes wood fibers to swell and open up more. 
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Blowtorching plywood paneling caused 
this contrast. Left half, protected by fire- 

the wood fibers together and act as a 
sealer. In many cases this lets you get 
by with one less coat of varnish. A 
third advantage: The stain dries fast 
and can be recoated in about two 
hours. 

Like any water-base product, this 
stain will raise the grain of the wood 
slightly. You can avoid this by spong- 
ing the wood with warm water, let- 
ting it dry, and then sanding it light- 
ly. Or you can forget about it, and 
sand away any slight roughness after 
your first coat of varnish has dried. Do 
not sand directly after staining, or 
you may cut through the stain in 
spots. 

Paints and enamels 

The high gloss and good wear of oil- 
base paint without the odor or incon- 
venience: That's what Fuller O'Brien 
claims you get from its new Versaflex 
Acrylic Enamel. In my tests, its sur- 
face sheen was good but not quite up 
to the standards of the alkyds and 
urethanes I keep around my shop. 

Even so, the new paint is much 
more convenient to use. It flows on 
nicely and levels out well, producing a 



retardant paint, is covered by thick layer 
of blisters; right half is burned through. 

hard film without any stickiness. If 
you're after the super-glossy wet look, 
oil-base paints are probably still a 
better bet. But if you don't need a mir- 
ror finish, this is a hard paint to 
beat. 

Those of you with rusty metal in 
need of paint may want to consider 
Nybco's new No-Prime Rust Enamel. 
It's an acrylic paint formulated to go 
on right over rust, without wire- 
brushing or priming. You just remove 
loose, flaky rust, wipe off grease, oil, 
and dirt, then brusb the finish on. I 
put some on my rusty mailbox, and a 
month later it still looks good. 

Vapor-barrier paints 

Any time you retrofit your home 
with insulation, you're asking for 
problems with condensation. The rea- 
son? Blown-in insulation, such as 
loose mineral wool or cellulose fiber, 
does not include a vapor barrier. Dur- 
ing the winter, moisture from inside 
your home can penetrate the walls 
and condense. There it can reduce the 
effectiveness of the new insulation, 
cause wood to decay, and create adhe- 
sion problems with the paint on the 
outside of your house. 

The solution is a paint-on vapor 
barrier, applied to the finish surface 
of your walls. A few years ago this 
would have involved using a smelly, 
slow-drying, glossy oil-base paint, 
then sanding it to remove the gloss for 
good adhesion, and then applying a 
coat or two of flat wall paint. 

However, in 1979 the job got easier 
with the introduction of Glidden's In- 
sul-Aid [PS, Nov. 79], a latex vapor- 
barrier primer. That finish elimi- 
nated the smell, slow drying, and 
sanding associated with the old oil- 
base technique. I liked it enough to 



use it on the walls of my workshop. 
But Insul-Aid is still just a primer, 
and I had to apply flat wall paint over 
it to finish the job. 

Now there's a vapor-barrier paint 
that also serves as a finish coat on 
walls and ceilings. Called Thermo- 
Paint, it's from Enterprise Companies 
(1191 Wheeling Rd., Wheeling, 111. 
60090). 

Like Insul-Aid, it has a permeabili- 
ty rating of 0.6, well below the 1.0 per- 
meability rating called for by DOE, 
HUD, and FHA. And like Insul-Aid it 
has been shown in tests to reduce heat 
loss (caused by damp insulation) as 
much as 20 to 21 percent. But unlike 
Insul-Aid, it comes in a variety of col- 
ors so it doesn't require top-coating. 
That saves you time and money. 

Vapor-barrier paints such as Insul- 
Aid and Thermo-Paint have certain 
advantages in new construction as 
well as retrofits. They are cheaper 
and easier to use than polyethylene 
barriers, and since they do not cover 
the faces of wall studs as poly films do, 
they let you use adhesives to install 
your dry wall. 

On the other hand, paint-on vapor 
barriers are not as effective at block- 
ing infiltration. (That's why poly 
films are used extensively in all of to- 
day's super-insulated houses.) 

Fire-retardant paints 

These paints are not really new. 
They have been widely used in com- 
mercial buildings for years. But with 
the surge in wood stoves— and greater 
inherent risk of fire— fire-retardant 
paints deserve consideration in 
homes. 

They come in two general types: In- 
tumescent, and non-intumescent. 
Non-intumescents work by releasing a 
vapor, such as water or carbon diox- 
ide, which tends to smother a fire. In- 
tumescents usually do this, too, but 
also have an insulating effect that 
makes them even more retardant. 
They contain a high percentage of 
film-forming solids, including a cata- 
lyst similar to the ammonium phos- 
phates used in dry-powder fire extin- 
guishers. 

When heated— usually past 350 de- 
grees F— an intumescent paint will 
begin to foam up to more than 200 
times its original thickness, forming 
an insulating shell. The effectiveness 
of this shell is astounding. 

The photo shows a piece of prefin- 
ished plywood paneling, its left half 
treated with Albert-"DS," a clear fire- 
retardant coating. Both halves of the 
paneling were subjected to the flame 
from a MAPP gas torch at point-blank 
range for 90 seconds. 

The untreated half on the right was 



What new paints are made of 

Alkyds are formed by heating an alco- 
hol such as glycerin with an acid. The 
resulting resin is then combined with a 
drying oil. Commonly used oils are lin- 
seed, soy, and tung. Urethane is a 
plastic created when isocyanate reacts 
with alcohol. Combining this plastic 
with drying oils creates polyurethane, 
which cures without needing a two- 
part catalyst-resin system. Acrylic con- 
sists of a plastic resin— methyl methac- 
rylate— familiar to us as Plexiglas or 
Lucite. It's emulsified to mix with 
water. 
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completely burned through, while the 
coating on the left half blistered but 
protected so well that when I later 
scraped away the coating, the original 
finish on the paneling beneath had 
not even discolored. 

Fire-retardant paints are tested for 
their fire-retardant abilities in the 
"tunnel test." The specimen is drawn 
through a 25-foot-long tunnel and ex- 
posed to a violent flame and forced 
air. It is then rated for "flame spread," 
"smoke developed," and "fuel contrib- 
uted" on a scale of zero to 100. Zero is 
the rating for asbestos board, and 100 
is for untreated oak— so the lower the 
rating the better. 

Building codes and the NFPA (Na- 
tional Fire Protection Assn.) give a 
Class A rating for tunnel-test scores 
of 25 or less. When you buy fire-retar- 
dant coatings, it makes sense to go for 
the lowest number possible. Some 
coatings— Albert-"DS," for example- 
are rated at five for flame spread, and 
zero for both fuel contributed and 
smoke developed. 

Most fire-retardant coatings are 
water based and white in color, al- 
though many can be tinted. Clear 
coatings are also available to protect 
natural wood finishes, paneling, and 
so on. 

Some coatings are quite tough and 
can hold up to repeated washings and 
a humid environment. Others are not 
waterproof and must be coated over if 
used in wet conditions or where they 
will be exposed to wear and handling 
(doors, handrails, woodwork). But to 
maintain maximum fire protection, 
be sure to follow directions to the let- 
ter when applying or coating over 
fire-retardant finishes. 

Who makes fire-retardants? 

Most of the major paint makers in- 
clude fire-retardant coatings in their 
product lines. In addition, there are a 
few manufacturers who specialize in 
these paints. Among them are Ameri- 
can Vamag Co., 1060 Linden Ave., 
Ridgefield, N.J. 07657 (Albert-"DS"), 
and Flamort Chemical Co., 746 Nato- 
ma St., San Francisco, Calif. 94103. 
Any good paint store stocks fire-retar- 
dant coatings or can order them for 
you. 

Fire-retardant coatings are not 
cheap. I paid $40 for a gallon of Al- 
bert-"DS." PPG's fire-retardant paint 
is about $30; Benjamin Moore's, $27; 
and Pratt and Lambert's, about $36. 
What's more, these coatings must be 
applied quite heavily— about 150 to 
200 square feet per gallon— so you can 
easily spend over $100 painting a 12- 
by-12-foot room. Still that's a small 
price to pay if the paint saves your 
home ... or your family. D3 



Infrared gas grill 

-speedier cooking 
tastier results 



One snowy afternoon last 
winter, I got together with 
Larry Gunn, Thermal Engi- 
neering Corp.'s (TEC) division 
manager for consumer and 
commercial products, for an 
unseasonable research pro- 
ject—a cookout. 

Gunn had called me a few 
days before to tell me about his 
company's new gas barbecue 
grill, the Patio I infrared grill. 
"It really is completely differ- 
ent from anything on the mar- 
ket," he told me. "You have to 
see it work to believe it." 

Hence the cookout in the 
snow. 

While conventional gas 
grills I've tried [PS, July 79] 
vary by quality, design, and 
features, the engineering is 
basically the same: A gas 
burner with several hundred 
small ports burns below a rack 
of volcanic rocks or ceramic 
material. The burner heats 
the rocks, drippings from the meat 
above fall on them and vaporize. The 
smoke flows back over the meat and 
gives it that unique "outdoor" flavor. 

But the new TEC grill has no rocks. 
Instead, the burner itself is ceramic— 
a special honeycomb material that 
forms more than 30,000 tiny ports. 
The heat it produces is intense (from 
1,600 degrees F on high to 1,000 on 
low), much of it infrared energy. The 
radiant heat combines with convec- 
tion to cook the food. 

A conventional gas grill typically 
reaches about 1,200 degrees directly 
above the burner. But the tops of the 
volcanic rocks don't get nearly that 
hot. Convection, not radiation, does 
most of the cooking. 

The infrared grill is an outgrowth of 
a special burner developed by TEC for 
a fast-food chain. More than 500,000 
pounds of meat are broiled on it every 
day. 

Naturally, I was anxious to cook a 
few pounds myself. So despite the 
snowstorm, I took a match and fired 
up the grill. Within a few seconds I 
felt the intense heat. Soon the burner 
glowed reddish orange. 

Instead of the usual 10- to 15- 
minute warm-up time, Patio I takes 




about three. By the time I walked in- 
side and brought back the meat, the 
grill was ready. Meat prices being 
what they are, I warmed up with hot 
dogs and hamburgers before attempt- 
ing to cook steaks. I found that with 
this grill I could sear meat quicker, 
sealing in the juices better than with 
any grill I've ever used. Total cooking 
time was much briefer— about one- 
third to one-fourth the time. And the 
results were excellent. The hot dogs 
and hamburgers were delicious; the 
steak, maybe the best I've tasted. 

The TEC grill has the look and heft 
of commercial equipment. All stamp- 
ings are heavy-gauge aluminized 
steel, carbon steel, or stainless. (You 
can even pop the stainless-steel grids 
into a self-cleaning oven for cleanup.) 

Patio I will be available nationally 
by the time you read this. Or you can 
order from the manufacturer at Co- 
lumbia Industrial Park, Box 868, Co- 
lumbia, S.C. 29202. Accessories in- 
clude a deep-fat fryer, griddle, wood- 
chip smoker, rotisserie, and a vinyl 
cover (which I recommend since the 
hood tends to retain water). At $550, 
TEC's grill is more expensive than 
most, but with minimum care it 
should last a lifetime. — Evan Powell 
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PS HOW-TO 



After the winter's layover, 
ifs time to 

put spring 
in your mower 



By E. F. LINDSLEY 



All the spring mower-tuneup instruc- 
tions you've ever read probably say 
the same old things: 

• Change the oil. 

• Put in fresh gasoline. 

• Install a new spark plug. 

• Clean the air filter. 

After that, if you trust what you 
read, you just sharpen the blade, oil 
the wheels, and away you go— may- 
be. 

What if the engine refuses to coop- 
erate? There's nothing more frustrat- 
ing than spending hours trying to 
start a balky mower. To avoid such a 
hassle, here's a quick series of steps 
that'll get your mower going again, or 
at least prove that a trip to the local 
repair shop is really necessary. IE 



2. Remove the air cleaner and test the 
governor and throttle linkage for free 
movement. Open and close the throttle to 
make certain the spring pulls the throttle 
wide open in the "start" position. Check 
the connecting wire and choke action if 
manually linked. If the choke is automatic 
(as shown here), put your finger in the 
carburetor throat to test for free move- 
ment of the plate. A gummed-up choke 
plate may stick (and indicates that the car- 
buretor should probably be cleaned). 




1. Whether your mower is a two- or four- 
cycle model, it has to have ignition, fuel, 
and compression to run. First check for ig- 
nition by removing spark plug, shielding 
it from bright light, and pulling starter 
rope with throttle in the "run" position. 



Look for strong, hot spark. The clothespin 
shown is one way to hold a plug wire to 
avoid a high-voltage jolt. If you have no 
spark, consult your service manual for re- 
pair or take the mower into a shop. If you 
see a good spark, go to the next step. 





3. Spray a small amount of starting fluid 
into the carburetor throat and immediate- 
ly pull the starter rope. The engine may 
now start. A burst of full-speed operation 
can clear a slightly gummed carburetor; if 
it does, you can start your work. But if the 
engine repeatedly starts and runs only a 
few seconds, the carburetor might be 
clogged, and it may have to be cleaned in 
a professional shop. But before you resort 
to that, check for other causes— proceed 
to the next step. 



4. If the carburetor seems clogged, in- 
spect the needle valve for gum (your car- 
buretor may have more than one needle 
valve). Before removing a needle valve, 
first screw it down gently and count the 
number of turns (and fractions of turns) it 
takes to seat, so you'll know where to re- 
set it later. Remove the valve and look it 
over closely. Brown or gummy deposits 
on the tip may be a sign that a complete 
carburetor cleaning is needed. Clean the 
valve, then go on to the next step. 
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5. Squirt carburetor cleaner directly into the intake jet. Let the 
cleaner soak for a minute and follow with a flushing shot. Re- 
place the needle valve(s) at the original setting(s), squirt a small 
amount of starting fluid into the carburetor throat again, and try 
to start the engine once more. Usually it will clear its throat, 
cough a bit, then run— and you can get on with mowing. But if 
the machine refuses to crank up now, you may have some other 
problems. Proceed to the next step. 




7. A leaking head gasket reduces compression, a common rea- 
son for hard starting. One method of checking is to apply gentle 
pressure against the head bolts. They should feel tight. If you 
find two or three that seem loose compared with others, espe- 
cially in the exhaust-port area, it's almost certain your head gas- 
ket is leaking. It's not a good idea to rely on a compression gauge 
because you can get a false impression of what the true com- 
pression is— it may vary with each tug on the rope. 




9. A two-stroke engine must have compression in both its crank- 
case and its combustion chamber. The collection of oily dust on 
this air cleaner, plus other deposits around the carburetor, indi- 
cates that the crankshaft seals are leaking. Seals, which are vital 
to compression, are replaceable, but that's a shop job. Another 
problem in two-stroke engines is that the oil-and-gasoline mix 
tends to foul spark plugs easily. A plug that has its gap bridged 
with carbon cannot start an engine. 




6. Erratic starting or stuttering while running may be a sign that 
this tiny magneto ground wire on the stop switch (part of throttle 
bracket) is grounding out. Dirt, grease, or moisture can do it. Slip 
the wire out of its clip and push it free of contact with all metal. 
(Disconnecting this wire deactivates all interlocks; if you start 
your engine with it out, you must short the plug with a screw- 
driver to stop.) If you get spark after freeing the wire, clean and 
check the sliding parts of the switch. 




8. A typical bad gasket from a small mower engine shows dark 
areas (center, top) where gases were leaking. Matching area is 
visible on the head. Tightening the head down onto a gasket in 
this condition may get you going, but a new gasket, properly 
torqued, is the only real fix. If you have the tools and a reason- 
able amount of skill, you can replace the gasket yourself. In any 
case, do not overtighten any of the bolts; doing so will distort the 
head and cylinder. 




10. In a typical two-stroke engine, these six thin, flat reed valves 
admit fuel and air from the carburetor to the crankcase. Even 
fragments of grass holding one or two open will prevent the 
engine from starting. It always pays to check for fouled reed 
valves if you have the tools and experience to remove the car- 
buretor for access. Valves shown are beginning to corrode. If 
there are other problems in the engine, such as bad bearings 
and seals (photo 8), it's probably not worth repairing. 
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Cutaway of Echo's new chain saw shows lengthwise alignment 
of cylinders. Saw measures 16 by 10 by 11 in. (without bar). 



Horizontally opposed cylinders make this 
saw almost vibration-free. That makes 
it tough on wood but easier on you 

By E. F. LINDSLEY 

I pulled the starter rope on Echo's new two-cylinder chain 
saw and instantly knew it was different. If no one had told 
me that this 61-cc (3.72 cu. in.) saw had two pistons simul- 
taneously firing opposite each other, I would have been 
amazed, if not mystified, by its smoothness. Equally re- 
markable was its weight— it weighed about the same as an 
equivalent one-lung saw: 15 pounds. 
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The saw I tried, Model CST-600EVL, had a 20-inch bar 
and a Vs-inch-pitch chain; obviously it was meant for man- 
sized sawing jobs. I tested it on an average-size wild plum 
tree and some scraggly limbs and brush. The Echo's slim 
lines and slick obedience to the throttle made it as handy a 
trimming saw as a felling saw. 

The saw's automatic oiling lets you keep your mind on 
your cutting, even though there's a manual oiler button for 
a booster shot when you need it. The old, dried tree that I 
cut down was hard and tough, but the Echo sank through 
it as if it were a loaf of bread. 

To understand this new saw you have to look inside: The 
two pistons on two crank throws run in cylinders placed 
lengthwise to the saw. Each piston reaches top dead center 
at the same time, and each combustion charge fires at the 
same instant— thanks to the electronic-ignition system. As 
a result, vibration is reduced to about one-tenth that of a 
single-cylinder saw, and heavy counterweighting can be 
trimmed to save weight. In addition, some unusual sound 
barriers are built into the cylinders and combine with a 
muffling system that takes advantage of the dual-exhaust 
impulses for dampening. Result: Exhaust noises are mark- 
edly reduced. 

I was afraid that the two cylinders would complicate 
matters. No one needs a complex dual-carburetion system 
when he's out cutting wood. Happily, the CST-600EVL has 
a single carburetor that can be easily serviced. And the 
single electronic-ignition system means that you don't 
have to worry about synchronizing the two cylinders. 

A deluxe version of the saw has an electronic readout 
that shows rpm, engine hours, fuel level, battery condi- 
tion, and chain-oil level. 

Echo (Box 578, Northbrook, 111. 60062) expects the CST- 
600EVL to be used both commercially and by homeown- 
ers. The price: $550. □ 
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taps your car's brain 



By E. F LINDSLEY 




PHOTOGRAPHS BY GREG SHARKO 
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"Let's take your car out on the road and get 
some readings," says your friend. You agree, 
and duck into the right-hand seat as he drapes 
the umbilical cords to your new OTC diagnos 
tic monitor over the sun visor. There, you'll 
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What existing oil filter could be selected for auto 
mobiles of such valuable technological stature? 

Incredibly, many million-dollar experiments 
are guarded by a Motorcraft FL- 1 A filter — right 
off the shelf. Engineered to outperform all 
leading filters, the FL-1 As unique six-slot base 
accommodates oil flow rushes to nine 
gallons per minute. And an exclusive filter 
design incorporating a pleated filter 
element is blended with tough 




man-made fiber. A superior material not found 
in cheaply made oil filters. The result? 
Motorcraft FL-1 A lasts longer and traps more 
abrasives than any other leading filter. So which 
would appear the better choice to protect your 
car? The Motorcraft filter proven in million- 
dollar experiments? Or one proven to trap less 
dirt for a shorter period of time? Motorcraft. 
Quality parts for all makes of cars. 
Get it together — buckle up. 




Copyrighted material 




3C ALCL Scanner does the same job as 
the OTC Monitor II. Made by Micro Pro- 
cessor Systems, Inc. (7641 19 Mile Rd., 
Sterling Heights, Mich. 48078), it features 
a rotary switch instead of a keyboard. 

both be able to read the displays and 
tap in question codes. 

Under the dash, one cord is plugged 
into the multi-prong connector that 
GM uses for the final checkout of the 
computerized engine controls. The 
other cord goes into the car's lighter 
for power. 

Now, a few minutes later, you're 
driving down the road. You've al- 
ready watched the monitor go 
through its own automatic internal 
test, and you've entered the proper 
identification code for your car. The 
display reads mode? oo. You touch the 
number "1" lightly and then press 
"Enter." Instantly the monitor dis- 
plays 14. Your friend glances from the 
monitor to the GM booklet included in 
OTC's Monitor II kit. (The booklet 
and the GM factory repair manuals 
list the diagnostic codes.) 

"Looks like you've got a coolant- 
sensor problem," he says. The trouble 
code 14 indicates that a problem with 
the coolant sensor has been locked 
into the car computer's memory. You 
go back to the monitor, this time tap- 
ping in "Mode 14." The engine-cool- 
ant temperature, as read by the sen- 
sor, pops into the display: 35° c [95 F]. 
"Something's wrong here," you mut- 
ter. "The engine should be warmed up 
by now." (A warm engine at road load 
should be reading about 95 degrees C 
[203 F].) "Let's take the car back," you 
say. "It looks like we're going to have 
to change the coolant sensor." 

This scene may sound like a trou- 
ble-shooting session of the future, but 



it's already being played by a few car 
owners. 

Automotive on-board computers 
are found on most new cars today. In 
the future we'll see even more of 
them. Why? Manufacturers are using 
them to provide better drivability, 
performance, and fuel economy. In 
the past, complicated, time-consum- 
ing diagnostic procedures for the on- 
board computers have frustrated 
home mechanics and pros alike. Now, 
however, Owatonna Tool Co. (Owa- 
tonna, Minn. 55060) has developed a 
computer analyzer for late-model GM 
cars that makes trouble-shooting 
your car's black box as easy as push- 
ing buttons. 

OTC's Monitor II is about the size 
and weight of a good pocket calcula- 
tor. Although not cheap at $399, it 
isn't too costly for two or three GM-car 
owners to purchase and share. I visit- 
ed OTC to find out if this electronic 
trouble-shooter really held hope for 
home garage mechanics who are baf- 
fled by on-board computers. Jim Wan- 
berg, OTC's product specialist for 
electronics, quickly cleared up my 
questions on what the analyzer can 
and cannot do. 

"Underneath all of these computer 
gadgets, there's an engine," Wanberg 
told me. "There are still vacuum 
leaks, warped intake manifolds, and 
blown head gaskets. Of course, our 
monitor won't pick those up. That's 
because it's a computer-control-sys- 
tems analyzer, not an engine ana- 
lyzer." 

Wanberg pointed out that electron- 
ics superimposes a whole new set of 
trouble-shooting requirements on the 
basic engine. In fact, the new elec- 
tronics often interact mysteriously 
with the old mechanical systems. 

"A lot of people are blaming the 
computer for problems that are in the 
engine," Wanberg said. "Or you can 
have the reverse— blame the engine 
for what the computer's doing." He 
added, "Unfortunately, these comput- 
er systems tend to compensate, to cov- 
er up problems. A guy's car could be 
deteriorating and he wouldn't know 
it." 

All of this means that if you're go- 
ing to trouble-shoot today's cars, you 
need some way of sorting out engine 
troubles from computer troubles. I 
asked Wanberg if he could explain 
how the OTC monitor got the infor- 
mation needed to make this decision. 
"On all GM cars since 1981," he be- 
gan, "there's a multi-prong plug 
called an ALCL [Assembly Line 
Communications Link], which they 
use to check out computer perfor- 
mance at the end of the assembly 
line." As Wanberg said this, he 



flipped open a plastic cover under the 
steering column of his car. The plug 
he revealed was a mate for the moni- 
tor's plug. Carefully, Wanberg seated 
the monitor's plug in the ALCL con- 
nection. 

"Now we'll give it some power," he 
said as he plugged the second wire 
from the monitor into the dash lighter 
socket. The Monitor II immediately 
ran through its own calibration check 
and signaled that it was ready for the 
car's identification code. Referring to 
the GM booklet, Wanberg tapped in 
his Buick's code. Satisfied that the 
monitor was healthy and functioning, 
he said, "Let's see what's in the 
memory." 

By touching the "Mode 1" buttons, 
Wanberg asked the car's computer to 
scan its memory for troubles that 
might have occurred in the past or 
were occurring now. If the coolant 
sensor had been shorted, as in the 
opening scene, the number 14 would 
have appeared. If there was a problem 
with the throttle-position sensor, for 
example, code 21 would have been dis- 
played on the screen. 

Without the monitor, a computer 
checkout requires clipping a jumble of 
wires between the test terminal in the 
ALCL box and ground, then counting 
flashes of the "Check Engine" light. 
(The sequence of flashes for each code 
is repeated three times.) According to 
Wanberg, "Counting the flashes isn't 
so bad if you've only got one code, but 
if you've got, say, a 17, a 23, and a 55 
and you have to sit there for three 17s, 
three 23s, and three 55s, it gets te- 
dious and confusing." It struck me 
that trying to count code flashes on 
the road could be quite demanding 
and even dangerous. 

GM's instruction manual says: 
"The system does not require special 
testers. A dwell meter, tachometer, 
test light, ohmmeter, digital voltme- 
ter with 10 ohms minimum input im- 
pedance, vacuum pump, vacuum 
gauge, and jumper wires are re- 
quired." There might not be anything 
special about these instruments, but 
they probably cost more altogether 
than the monitor. 

I'd like to be able to tell you that the 
monitor furnishes a straight and nar- 
row path to your car's problems. In 
some cases, as with the defective 
water-temperature sensor, it may 
work out that way. Remember, how- 
ever, that the monitor is only a tool, 
and you'll still need some know-how 
to spot tricky glitches. But if you have 
a couple of like-minded friends who 
own late-model GM cars, with the 
Monitor II you'll be able to tackle your 
cars' black boxes with greater confi- 
dence and ease. BH 



APRIL 1983 | 117 




^0 



re News 



Protect your car, 
truck, or van-install a 

pocket paging 
auto alarm 




Break-in . . . the car remains silent— a thief has no idea he's been detected. But your pocket beeper alerts you to call police. 



These silent alarms warn 
you of a break-in when 
you're miles from your car 

By GORDON MC COMB 



One out of every 60 cars is stolen each 
year, the FBI says. Good odds? Nope, 
great odds for 59 other people in my 
neighborhood. But for me, it's a statis- 
tic I'll never forget. 

As I found out, locking the doors 
simply isn't enough— a good thief can 
open a car door faster than you can 
fumble for your keys. Add a siren? 
Fine, but if your neighborhood is like 
mine, no one— including the thief- 
pays attention to it. A quick snip of a 
wire and all is peaceful again as he 
drives off. 

But the newest car alarms don't 
have to make noise, blink lights, or 
warn a would-be thief in any way. In- 
stead, when he opens a door (or trig- 
gers any other sensors you've in- 
stalled), these new systems send a si- 
lent radio signal to a pocket beeper 
you carry with you. When the beeper 



sounds, you call the cops. And if all 
goes well, the unsuspecting crook is 
literally caught in the act. 

Adding a silent paging alarm to 
your car isn't difficult. But before you 
do, you need to know some facts about 
how they work, how they differ (mod- 
els range in price from $99 to $259), 
and how they're installed for best 
protection. 

How they work 

All paging alarms are composed of 
two parts: a transmitter that mounts 
inside your car and a small, light- 
weight receiver you take with you. 

The transmitter is wired to sensors 
and switches placed at strategic loca- 
tions throughout your car to detect 
tampering or a break-in. When acti- 
vated, the transmitter sends a dual- 
tone coded radio signal over the car- 
radio antenna to the remote receiver. 
The receiver, tuned to the same fre- 
quency as the transmitter, responds 
only to your special code— it beeps, 
warning you of possible trouble. Since 
there are more than 10,000 frequen- 
cy-and-code combinations available 
with paging alarms, there's little 



chance that a similar system in an- 
other car will interfere with yours. 

The transmitters operate between 
the channels normally used by CBers 
and come in a variety of wattages. 
The Radio Shack Mobile Alert, for in- 
stance, has a V'2-watt output and is 
claimed to have an effective range of 
Vfe mile. The Anes Pro Alert 400 has a 
four-watt output. Its manufacturer 
claims a range in excess of eight 
miles, depending on terrain, weather, 
and type of antenna used with the 
transmitter. 

Actually, a mileage figure is inci- 
dental—most people are rarely more 
than five or six blocks away from 
their cars. The extra wattage is im- 
portant, however, for greater penetra- 
tion through buildings and over 
rough terrain. For example, the sig- 
nal from a Vi-watt unit may not reach 
the receiver if your car is parked in an 
underground garage and you're 25 
stories above it. But a four-watt trans- 
mitter might do the trick. 

About half the paging-alarm sys- 
tems come with piezoelectric sensors 
that "hear" a thief. Jimmy a lock, 

Continued 
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Pocket paging auto alarm 



[Continued] 



smash a window, or even try towing 
the car away, and these small shock 
sensors detect it. (As shown in the 
photos, they normally mount on the 
inside of each door post. A sensitivity 
control allows you to vary the trigger- 
ing level.) With most systems, you can 
attach up to six such sensors to the 
transmitter for full protection. 

All paging alarms can also be actu- 
ated by a simple switch closure. Pin 
switches can be mounted on all door 
posts, as well as on the hood and 
trunk. Opening the door closes the 
switch contacts, activating the alarm. 
Motion detectors— sealed bar-shaped 
switches that detect towing, collision, 
and theft— can be used with a paging 
alarm, too. In fact, you can connect 
any switch-activated device to a pag- 
ing alarm. 

Locating the transmitter 

First step in installing a paging 
alarm is to pick a spot inside your car 
for the transmitter. It must be out of 
sight but within reach so you can eas- 
ily turn it on and off. Ideal locations 
are under the dashboard, along the 
fire wall, under the seat, or in the 
glove compartment. 

Try to place the transmitter as close 
to the car radio as possible— it con- 



nects between the radio and the an- 
tenna. Don't choose a spot near a 
heating or cooling vent, though: Tem- 
perature extremes can damage the 
electronics. 

Connecting is easy: Disconnect the 
antenna cable from the radio (it sim- 
ply pulls out) and reconnect it to the 
jack marked "antenna" on the trans- 
mitter. Another cable (supplied) is 
then installed between the radio and 
a second jack marked "radio" on the 
transmitter. 

If any of the cables simply won't 
reach, extension cables are available 
at local electronics or auto-supply 
stores. They come in two- to six-foot 
lengths and cost less than $5. For my 
installation, the existing cables were 
long enough— although I had to re- 
route the antenna cable to get the ex- 
tra three inches I needed to mount the 
transmitter properly. 

A bracket or mounting template 
comes with the alarm to mark the po- 
sition for the mounting screws. Use 
caution when drilling the screw holes: 
Make sure you don't drill into wiring, 
fuel lines, or other vitals. 

Never connect the power leads to 
the alarm unless the antenna is con- 
nected. Running the pager with no 
antenna could damage its output cir- 




Apply thin layer of glue to mount the pi- 
ezoelectric sensor. Be sure mounting sur- 
face is dry and clean. For good bond, tape 
sensor in place until glue sets. 




Sensor cable goes through a rubber 
grommet (for protection) into the door 
post. Remove the inside rear-wall panel 
and work cable under rug to transmitter. 



1 



Pin-type switch may be mounted in two 
ways: In blind spots, screw it directly into 
the mounting hole. In other areas, use a 
rear nut for additional strength. 



All wires connect to the rear of the trans- 
mitter. Be sure no wire strands short 
across any terminals and all connections 
are secure, to avoid false alarms. 



cuitry. And the repair cost for that 
blunder could be as much as the price 
of a new unit. 

Sensor and switch installation 

The effectiveness of any auto 
alarm— audible or silent— relies on 
how well the points of entry are pro- 
tected. For maximum security, all 
doors, the hood, and the trunk should 
be protected by a switch or sensor 
from break-ins. 

Piezoelectric sensors are glued to 
any flat, clean surface— ideally the 
door posts, if there's enough clearance 
between post and door to prevent 
crushing the sensor. Use epoxy or an 
instant glue to cement the sensor. 
Stay away from such thick or rubbery 
adhesives as sealant or double-sided 
tape— these will cushion the sensor 
from the car, making it insensitive to 
noise. 

How you run the sensor wire to the 
transmitter will depend upon your 
car. I drilled a small hole in the post 
and threaded it through a rubber 
grommet (to prevent damage to the 
wire), then led the wire down inside 
the post, under the door threshold, 
and to the transmitter. If you don't 
want to get this fancy, you can tape 
the wire alongside the post and run it 



0E- 



Bullet connector for pin-type switch is 
crimped on its single connecting wire and 
inserted into the switch. Use this type 
of switch on metal surfaces only. 
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Final mounting of transmitter depends on 
car. Here, mounting bracket was bolted 
under the dashboard, in front of air-condi- 
tioning ducts and out of sight. 
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underneath the carpet or floor mat. 
You do the same for all doors you 
want protected. 

You may find that the sensor wire 
isn't long enough to reach the trans- 
mitter. If so, buy 22-gauge shielded 
wire and splice it on. (Don't use speak- 
er wire or lamp cord— it's not shielded 
and will cause false alarms from stray 
electrical noises.) A neater— but more 
expensive— solution: Buy a sensor 
with a longer wire from the alarm 
manufacturer; prices range from $14 
to $18. 

You can mount pin switches only in 
metal surfaces since they use a single 
wire and the vehicle's metal chassis to 
complete the circuit. To mount the 
switch, drill the proper size hole and 
either screw the switch directly into 
the metal or use a nut to secure the 
switch in place (see photos). 

At the switch, crimp one end of the 
wire into the bullet connector. At the 
alarm, connect the wire into the "trig- 
ger," "in," or "switch" terminal (the 
name will vary depending on alarm 
model). If you're installing a motion 
detector or other switch-activated de- 
vice, it connects to the "trigger" ter- 
minal, too. 

If you already have an alarm in 
your car, use its switches and detec- 
tors to also trigger the paging unit. 
Simply run a single wire from the 
trigger input of the audio alarm 
(which is where the existing switches 
are attached) to the trigger input of 
the transmitter. Your audible alarm 
will operate in the normal way but 
will send a silent signal, as well. 

Finally, connect the power to the 
transmitter. Nearly all paging alarms 
use a 12-volt-DC, negative-ground 
system. (If your car's system is differ- 
ent, a special unit must be ordered 
from a manufacturer.) 



Connect the black, or ground, wire 
of the transmitter to a metal point on 
the frame or fire wall. You can also 
connect the ground wire directly to 
the "-," or ground, terminal on the 
battery, but this is usually less conve- 
nient. 

Then connect the red, or power, 
wire from the transmitter to an un- 
switched terminal on the vehicle's 
fuse block— one that doesn't lose its 
power when the ignition switch is 
off— or to the "+," or positive, termi- 
nal at the battery. 

Testing and use 

To test the alarm, put batteries in 
the receiver (usually AA alkalines), 
and turn it on. Next, turn on the 
transmitter. The system will trigger, 
and the receiver should begin beep- 
ing. To stop it and ready the system, 
close all protected entries on the car 
and press the "reset" button on the 
receiver. 

Individually open each protected 
door— the pocket unit should sound. If 
it doesn't or if the alarm will not prop- 
erly reset after triggering, check your 
wiring for possible shorts or breaks. 
Also, check the sensitivity control on 
the receiver. 

If all goes well, test the range and 
effectiveness of the alarm by having a 
friend trigger the transmitter every 
minute or so while you walk away 
from the car. Can't get very far away 
without losing the signal? Check the 
antenna: The type and quality of your 
antenna will greatly affect the range 
and penetration capabilities. 

A standard telescopic AM- or AM- 
FM-radio antenna that's in good 
shape should give you fair results. 
But an antenna integrated into the 
windshield, one that is broken or cor- 
roded, or one that retracts automati- 



cally when the ignition or radio is 
turned off will greatly reduce the 
range of the alarm. If you have one of 
these, consider installing a separate 
antenna for the alarm system. A stan- 
dard CB antenna is a perfect choice— 
either a permanent type or one of the 
newer magnetic types that can be re- 
moved when not needed. 

Several models, such as the Page 
Alert 4000 and Crimestopper Securi- 
ty Products 4800, have the necessary 
CB-type connector on the transmitter 
to accept a separate antenna. On 
units without the proper connector, 
use a "UHF SO-239 to Motorola type" 
adapter, available at CB and electron- 
ics dealers. 

If you already have a CB radio and 
you'd like to use its antenna for the 
alarm, you must install a commonly 
available two-way coaxial switch. The 
switch prevents the power produced 
by one transmitter from flowing into 
the other. It also maximizes the trans- 
mission efficiency for both the alarm 
and the CB radio. Simply switch to 
the alarm mode when you are leaving 
the car. 

Many manufacturers offer extra 
transmitters and receivers that are 
coded alike. Order extra receivers for 
other drivers in your family, for ex- 
ample, or identical transmitters for 
other cars. All car alarms and all re- 
ceivers will work together. 

Call your insurance company— they 
may give you a special discount for an 
alarm-protected car. (Usually only 
specific alarm models qualify.) 

Lastly, don't forget that there are 
many non- vehicle uses for pagers, too. 
Attach a 12-volt-DC power supply 
and a CB antenna to the transmitter, 
and you can protect just about any- 
thing—a shed, garage, or the gate to 
your swimming pool. ED 



PS buyer's guide to paging auto alarms 



Manufacturer 


Model 


List 

price ($) 


Range (miles) 


Accepts 
sensor 


Output 
(watts) 


Comments 


Anes Electronics, 4112 Del Rey Ave.. 
Venice CA 90291 


Pro Alert 400 


129.95 


More than 8 


Yes 


4 


Comes with pin switches and sensors 


Chapman Industries, 2638 United Lane, 
Elk Grove Village IL 60007 


Air Alert 


199.95 to 
259.95 


1-2 


Yes 


4 


Price includes installation; extra 
transmitters are available 


Crimestopper Security Prod., 9620 Topanga 
Canyon PI., Chatsworth CA 91311 


4800 
4000 


199.95 
159.95 


4 
4 


No 
Yes 


4 
4 


Silent-and-audible-alarm combination; extra 
receivers and transmitters are available 
Extra receivers and transmitters are 
available 


Micronics International, Box 6319, 
Anaheim CA 92806 


TX-1000 
TX-4000 


99.95 
n.a. 


1 

n.a. 


No 
No 


1 
4 


Extra receivers and transmitters are 
available 

Extra receivers and transmitters are 
available 


Page Alert Systems, 23842 Hawthorne Blvd., 
Torrance CA 90505 


500 A- 1 

4000 

4444 


99.95 
129.95 
159.95 


1 

2 
2 


Yes 
Yes 
Yes 


1 
4 
4 


Extra receivers and transmitters are 
available 

Extra receivers and transmitters are 
available 

Security and page operation; extra receivers 
and transmitters are available 


Radio Shack (local store or dealer) 


Mobile Alert 


99.95 




Yes 


1/2 
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re News 



Gas-charged 
shocks 

New low-pressure types tame 
tight turns and sudden bumps 



Constant volume 
changes make 
damping tricky. Gas 
pressure helps 



By FRANK LEWIS 

DRAWINGS BY RUSSELL VON SAUERS 

The white Chevette made the 90-de- 
gree turn easily with almost no body 
roll. Before me was a mildly undulat- 
ing gravel road with a high crown and 
drainage ditches on both sides. As 
stones flew from the tires and 
thunked on the wheel wells, I glanced 
at the speedometer. We were travel- 
ing at 45 mph, yet the car was stable 
without any of the unsettling wheel 
hop that the previous ride over this 
same route had produced. 

Dennis Schall, an engineer at Mon- 
roe Auto Equipment, leaned over and 
explained: "After the first trip, we 
substituted a set of our new gas-pres- 
surized shocks for the original-equip- 
ment versions. Where you pick up the 
difference right away is in handling 
and stability." 

I had to agree. On the second run I 
unconsciously increased the speed by 
10 mph, not from any desire to go fast- 
er but simply because the car felt bet- 
ter and I was more confident at the 
wheel. It was an impressive demon- 
stration of a new type of shock absorb- 
er that uses nitrogen gas as well as 
hydraulic oil to control and damp the 
motions of a car's suspension. These 
low-pressure-gas shocks are a combi- 
nation of conventional double-tube 
hydraulic shocks used on American 
cars and more exotic, expensive high- 
pressure-gas single-tube shocks used 
on European performance cars. 

Several improvements are claimed 
for these new shock absorbers: better 




Topped off with nitrogen gas, shock's hydraulic fluid won't 
foam during rapid extension of the piston. Advantages: firmer 
ride, better handling, less noise. Improvement is more dramatic 
on small cars, such as the Chevy Chevette equipped with gas 
shock absorbers that the author drove. 



handling, reduced body roll, quieter 
ride, more consistent control on differ- 
ent road surfaces, less fading and loss 
of control during extended operation, 
and prices competitive with existing 
heavy-duty shock absorbers and re- 
placement struts. 

Original equipment 

Low-pressure twin-tube shocks now 
come as original equipment on 1982 
Lincoln Continental and 1983 LTD II 
and Thunderbird models. Also, the 
two major aftermarket shock manu- 
facturers, Monroe and Gabriel, are of- 
fering replacement low-pressure-gas 
shocks and struts for most cars and 
light trucks. List prices range from 
$20 to $85 each. 

Although I have no intention of 



buying a new Lincoln, I would consid- 
er replacing the shocks in my two 
small cars if I were convinced that 
there really was an improvement in 
ride. That's how I came to be test-driv- 
ing cars and pickup trucks on back- 
country roads and interstate high- 
ways. I also talked with engineers 
from the car companies and shock-ab- 
sorber manufacturers. What I found 
out will help you decide if you want a 
set on your car. 

The development of low-pressure- 
gas shocks and struts resulted from 
the shrinking of size by American car 
makers. The challenge: how to make 
small cars ride like the big ones they 
were replacing. The problem was 
most acute on luxury models because 

Continued 
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The Radar Defense Kit 



Radar warning. 
Hear the difference. 



What Could Be Better 
Than Unbelievable Range? 

By now, you've probably heard some tall sounding stories 
about how far away the ESCORT" radar warning 
receiver picks up radar traps. You know, the ones where 
they talk in miles instead of car lengths. The stories go 
on to say that ESCORT'S superheterodyne receiving 
circuits provide as much X and K-band warning as you 
can possibly use, and then some. If you've never used 
an ESCORT, they may seem pretty far fetched, but most 
of them are true. Over hills, around corners, and from 
behind. 

Car 54 Where Are You? 

Maximum detection range is wonderful, but it's far 
from the whole story. In some ways, radar detectors are 
like smoke alarms; you want to make sure that you don't 
miss anything, but you don't want a lot of false alarms. 
ESCORT won't disappoint you. Beyond that, when a 
smoke alarm sounds off, the most pressing thing on 
your mind is: Where is the fire? Is it ahead of you, behind 
you, above you, or below you? In the same room, or at 
the other end of the house? Your senses can help you 
find fire, but, on the highway, you can't feel or smell 
radar. ESCORT is your sixth sense. 

Hearing Is Believing 

ESCORT reports its findings straight to your ears in a 
way no other detector can match. Its vocabulary 
includes a Geiger-counter-like pulsating rhythm that 
relates radar intensity in a smooth, natural, and intuitive 
manner, making it easy to sense the distance to radar. It 
can tell you if radar is ahead of you, behind you, or even 
traveling along with you in traffic. ESCORT also speaks 
different languages for each radar band. Since the two 
bands behave differently, the distinctive tonal 
differences eliminate surprises. You'll even be able to 
tell "beam interrupter," "trigger," or "instant-on" type 
radars from other signals just by the sounds they make. 
Ditto for radar burglar alarms and door openers. 
ESCORT has a lot to say, and we've developed a new 
way for you to get acquainted quickly. 

Play It, Sam 

ESCORT'S instruction book contains a wealth of 
information. Actually, it's the ESCORT user's Bible. But, 
the quickest way to become fluent in ESCORT'S lan- 
guage is to play the Radar Disc on your stereo turntable. 
You'll hear firsthand how to interpret what ESCORT tells 
you in a number of situations. We now include this 
special Disc with every ESCORT so you can take a 
test drive as soon as you open the box. 



No Stone Unturned 

The ESCORT Radar Disc is the latest addition to a 
long list of standard features. We don't scrimp on 
anything. Here they are: ■ Patented Digital Signal 
Processor ■ Different Audio Alerts for X or K Band 
Radar . Varactor-Tuned Gunn Oscillator tunes out false 
alarms ■ Alert Lamp dims photoelectrical ly after dark 
■ 1/64 Second Response Time covers all radar ■ 
City/Highway Switch filters out distractions . Audio 
Pulse Rate accurately relates radar intensity ■ Fully 
Adjustable Audio Volume ■ Softly Illuminated Signal 
Strength Meter ■ L.E.D. Power-On Indicator . Sturdy 
Extruded Aluminum Housing . Inconspicuous size 
(1.5H x 5.25W x 5D) . Power Cord Quick-Disconnect 
from back of unit ■ Convenient Visor Clip or Hook and 
Loop Mounting . Protective Molded Carrying Case ■ 
Spare Fuse and Alert Lamp Bulb. 

Your stereo will demonstrate 
ESCORT'S unusual abilities. 




New! 

33'/3 RPM Radar Disc 



What The Critics Say 

Car and Driver . . . "The ESCORT, a perennial 
favorite of these black-box comparisons, is still the 
best radar detector money can buy . . . All things 
considered, the ESCORT is the best piece of electronic 
protection on the market." 

BMWCCA Roundel: . . . "The ESCORT is a highly 
sophisticated and sensitive detector that has been 
steadily improved over the years without changing those 
features that made it a success in the first place ... In 
terms of what all it does, nothing else comes close." 

Playboy: . . . "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field." 

Autoweek: . . . "For the third straight year, no manu- 
facturer has bettered the ESCORT'S sensitivity ... the 
consistent quality is remarkable." 



Made In Cincinnati 

If you want the best, there's only one way to get an 
ESCORT. Factory direct. Knowledgeable support and 
professional service are only a phone call or parcel 
delivery away. We mean business. In fact, after you open 
the box, play the Radar Disc, and install your ESCORT, 
we'll give you 30 days to test it yourself at no risk. If 
you're not absolutely satisfied, we'll refund your pur- 
chase as well as pay for your postage costs to return it. 
We also back ESCORT with a full one year limited 
warranty on both parts and labor. So let ESCORT change 
radar for you forever. Order today. 



Do It Today 

Just send the following to the address below: 

□ Your name and complete street address. 

□ How many ESCORTS you want. 

□ Any special shipping instructions. 

□ Your daytime telephone number. 

□ A check or money order. 



Credit card buyers may substitute their card 
i number and expiration date for the check. 
Or call us toll free and save the trip to 
the mail box. 

CALL TOLL FREE .... 800-543-1608 
IN OHIO CALL 800-582-2696 

ESCORT (Includes Everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 

Extra Speedy Delivery 

If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipping immediately. Personal or 
company checks require an additional 18 days. 



ESCORT 

RADAR WARNING RECEIVER 



□ Cincinnati Microwave 
Department 416 
One Microwave Plaza 
Cincinnati, Ohio 45242 



the unit-body construction of new cars 
doesn't absorb noise and jolts as does a 
separate frame. 

One possible way to provide a ride 
that smooths out minor road irregu- 
larities is to use more-open valving in 
the shock absorber so that the hy- 
draulic fluid flows more easily from 
the outer reserve tube into the work- 
ing chamber (see box). 



But when Ford tried this for its 
new, smaller Continental, engineers 
ran into a problem called hydraulic 
imbalance. Though more fluid was 
passing into the bottom of the shock 
absorber, an equal amount did not 
flow past the piston into the upper 
half of the shock. Mervyn Carse, su- 
pervisor of the shock-absorber section 
of Ford Engineering, explains: 



"The problem occurs on the jounce 
stroke, when the spring and suspen- 
sion move up into the body. Inside the 
shock absorber, the piston moves far- 
ther into the pressure tube. The pis- 
ton rod takes up a certain volume, so 
you have to displace an amount of flu- 
id equal to that. This rod volume in 
effect pushes fluid out the bottom of 

Continued 



How shocks work, and why double-tube gas shocks work better 



Despite its name, the function of a shock 
absorber is not to cushion the car from 
the bumps of the road. The car's springs 
do that. What the shocks do is limit, or 
damp, the up-and-down motion of the 
springs, which would otherwise continu- 
ously oscillate like the box springs on a 
tired bed. Since the suspension system is 
what keeps a car's wheels on the road, ef- 
fective damping is much more than a 
matter of comfort: It directly affects han- 
dling and ride control. 

This damping is accomplished by link- 
ing the car's suspension system to a tele- 
scoping tube filled with hydraulic oil on 
both sides of a moving piston. As the 
wheels and springs move toward and 
away from the car body in response to the 
road (technically called jounce and re- 
bound, respectively), the shock's piston 
moves back and forth in the tube, passing 
the hydraulic fluid from one side to the 
other through a series of valves and ori- 
fices. The pressure of the oil against the 
moving piston damps spring oscillation, 
converting motion energy into heat en- 
ergy. The amount of damping provided 
depends on the velocity of the piston 
movement: The faster it moves, the more 
resistance there is. 



There are three major shock-absorber 
designs. The conventional double-tube 
hydraulic shock absorber, in use since the 
1930s, has an outer reserve tube of hy- 
draulic fluid surrounding its inner work- 
ing chamber. The reserve fluid is used to 
compensate for changes in volume that 
occur in the pressure tube as a result of 
piston-rod movement. The design weak- 
ness of a twin-tube hydraulic shock is that 
it cannot always transfer fluid between 
the two tubes quickly enough. During rap- 
id extension, it's possible for the piston 
rod to exit the working chamber faster 
than fluid can be drawn from the reserve 
tube, creating a partial vacuum that va- 
porizes some of the fluid and draws dis- 
solved air out of the fluid solution. Such 
cavitation and foaming seriously reduce 
damping on the compression stroke. 

The single-tube gas-pressurized, or De- 
Carbon, shock was developed in Europe 
during the 1950s in response to the cavi- 
tation problem. Instead of the outer re- 
serve tube of oil, a separate pressure 
chamber containing nitrogen gas at about 




PISTON AND 
VALVING 



AIR 



FLUID 



FOAMING 



BASE 



EXTENSION 



VALVE 




400 psi is added in-line beneath the work- 
ing chamber. The two chambers are sep- 
arated by a second, floating piston, which 
moves up and down to balance the pres- 
sure of the gas below and the oil above as 
the volume of the working chamber 
changes with piston-rod travel. This de- 
sign eliminates the fluid-transfer prob- 
lem, but DeCarbon shock absorbers have 
design weaknesses of their own. First, the 
high-pressure gas requires expensive 
sealing techniques and materials. Also, 
the added area beneath the floating pis- 
ton makes the shock longer than the 
equivalent twin-tube version— too long, in 
fact, to fit today's smaller automobiles. 

The new double-tube gas shock ab- 
sorbers are a synthesis of the other two 
designs. They have an outer reserve tube 
like conventional shocks, but the hydrau- 
lic fluid there is topped off by pressurized 
gas. Thus when the shock extends, the 
fluid gets an extra push into the working 
chamber, preventing cavitation under 
most circumstances. This keeps the 
valves free of foam and provides more- 
consistent damping. But since the gas 
pressure does not exceed 200 psi, expen- 
sive manufacturing techniques and elab- 
orate seals are not needed. — F. L 




COMPRESSION 



DOUBLE-TUBE STANDARD SHOCK 



EXTENSION COMPRESSION 
SINGLE-TUBE GAS SHOCK 



BASE 
VALVE 

EXTENSION COMPRESSION 
DOUBLE-TUBE GAS SHOCK 
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Copyrighted material 



Get Ram Tough values during 

DODGE PROSPECTOR DAYS! 



The range of savings is 
dramatic... up to $1000 on a 
wide selection of Prospector 
option packages specially 
created for these and many 
other '83 Ram Tough trucks. 
And they are options most truck 
owners prefer. For example: 

RAM PICKUPS. SAVE $1000. 

Select light package— bright 
rear bumper, wheel covers 
and low-mount mirrors— 30- 
gallon fuel tank— oil and 
temperature gauges with trip 
odometer— tinted glass- 
intermittent wipers— Ram 
hood ornament— AM radio- 
Royal SE decor— air condi- 
tioning. With special Dark 
Brown metallic two-tone paint. 



RAMCHARGER. SAVE $1000. 

Start with convenience 
package— digital clock— oil 
and temperature gauges- 
trip odometer— sunscreen 
glass— bright grille and hood 
ornament— bright low-mount 
mirrors and wheel covers. 
Add Royal SE decor— front 
bumper guards— AM/FM 
stereo w/electronic tuning- 
special Dark Brown metallic 
two-tone paint— air condi- 
tioning—power door locks 
and windows— speed control. 

RAM WAGONS. SAVE $1000. 

Choose the convenience 
package— bright front and 
rear bumpers— digital 
electronic clock— 36-gallon 
fuel tank— oil gauge and 
odometer— bright grille and 
quad headlamps with 



halogen high beams— bright 
wheel covers and low-mount 
mirrors— bumper guards and 
nerf strips— Royal SE decor— 
AM/FM stereo radio (manual) 
—air conditioning. With 
special Dark Brown metallic 
two-tone paint. 

RAM VANS. SAVE $575. 

Choose hi-back bucket seats 
—tinted glass— convenience 
package— 36-gallon fuel 
tank— full gauges— bright low- 
mount mirrors, wheel covers, 
front and rear bumpers- 
intermittent wipers— exterior 
appearance package— AM 
radio. With special Dark 
Brown metallic two-tone paint. 



RAMPAGE. SAVE $200 . . . ON 
ONLY TRUCK IN AMERICA 
WITH 5-YEAR/50,000-MILE 
PROTECTION PLAN.* Get 

white side wall tires— light 
package— dual remote 
m i rrors — power steering — AM 
radio— cargo box side rails. 

RAM 50. SAVE $125 ON 
AMERICA'S LOWEST-PRICED 
PICKUP. Choose two-tone 
tape— bright step bumper— 
low-mount mirrors— box top 
molding— sliding window- 
clock— wheel trim rings. 




RAM 50 





'Limited warranty covers engine and powertrain 
components plus outer body rust-through (or 
5 years or 50.000 miles, whichever conies first, 
A deductible may be required. 
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tSaviues based on manufacturers' suggested retail 
ptiee oftptions listed if purchased separably 



THEFRAM 
EXTRA LIFE AIR FILTER 
50% EXTRA UFE. 
0% EXTRA MONEY. 




It seems like everything costs more these days. 
Especially anything to do with cars. So you'll be glad to 
learn that Fram has something that, comparatively speaking, 
actually costs less. 

Our Extra Life air filter. 

It lasts longer because it's made with two different 
layers of filtering material, instead of the usual one. 
The outer layer traps small particles of dirt, while the inner 
layer removes the larger particles. 

Together, they do a terrific job of teamwork. 
So much so that the Fram Extra Life lasts 50% longer than 
our single-stage filter* 

And best of all, it doesn't cost a cent more. 

So put a little extra life in your car with the Fram 
Extra Life. 

And put a little extra money 
in your pocket. 







Autolite 







' Resuli may vary according to car condition, 
filler change intern] and where and how you drive. 



Fram and Autolite are Bendix Companies 
Fram Corporation. Providence, Rhode Island 0291 6 



the shock through the base valve. 

"However, at the same time, fluid is 
transferring from one side of the pis- 
ton to the other. If the amounts are 
equal, the system is hydraulically 
balanced. But if more fluid is pushed 
through the base valve than you re- 
plenish at the top of the piston, you 
pull a vacuum across the piston and 
air comes out of solution. When the 
shock reverses its direction, the pis- 
ton first travels through the layer of 
foam thus created, and you feel a sud- 
den jolt or harshness." 

By adding gas pressure to the 
shock, Ford designers discovered they 
could open the base valve up suffi- 
ciently to smooth the ride in the low- 
speed bump range without causing 
foaming on top of the piston. Ford de- 
cided to use gas shocks and struts on 
its cars and requested bids for these 
devices from its suppliers. 

One of those suppliers, Monroe, was 
caught off guard at first. "Prior to the 
fall of 1980, we knew about two-tube 
gas shock absorbers, but nobody was 
marketing them, either here or 
abroad," says William Rankin, Mon- 
roe's vice-president of product engi- 
neering. The company made a quick 
decision to develop its own version. 
Two years later, the program resulted 
in original-equipment contracts on 
the '83 LTD and Thunderbird and the 
aftermarket line of shocks I tested in 
that white Chevette. 

Monroe wasn't the only company to 
see the potential of a low-cost gas 
shock absorber. Gabriel took a differ- 
ent approach, however. Instead of pro- 
ducing gas shocks, it concentrated on 
MacPherson struts. 

Struts come first 

Unlike a shock absorber, a Mac- 
Pherson strut is an integral part of 
the suspension— a structural compo- 
nent that combines spring and shock 
absorber in one compact unit. Struts 
are becoming more popular because 
they save space and reduce weight by 
eliminating the need for an upper con- 
trol arm and ball joint. 

Like Monroe, Gabriel realized that 
a low-cost gas unit was possible using 
the basic assembly method and com- 
ponents of its non-pressurized strut. 
The main difference is a better seal at 
the top of the strut, one able to seal 
gas as well as fluid. Gabriel claims 
the seal will last for years in actual 
use and, like Monroe, guarantees its 
gas shocks and struts for the car's life. 

"We pick up a lot of the benefits of a 
gas shock in our strut," says Michael 
Kobiske, Gabriel's manager of shock- 
absorber engineering. "We charge the 
nitrogen gas to about 150 psi, a little 
bit less than in our gas shocks, but be- 
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cause the piston-rod diameter in a 
MacPherson unit is larger, it trans- 
lates into a higher force. It also has a 
higher spring rate because the rod di- 
ameter is larger going into the work- 
ing chamber, displacing more oil and 
therefore compressing the gas more 
over the piston travel range." 

Gabriel says that this additional 
spring rate results in a firmer ride 
with better handling. The highly com- 
pressed gas will make it harder to bot- 
tom the suspension and will also ex- 
tend the shock more quickly, keeping 
the wheels in better contact with the 
road surface. 

In addition, tests by both Gabriel 
and Monroe show a decrease in noise 
levels inside the car. Gabriel claims a 
one-to-five-decibel reduction in sound 
level, depending on the car and road 
surface. (A three-decibel change is no- 
ticeable by the average person.) 

It's one thing to document the im- 
provements gas shocks provide in the 
lab, but the true test of a shock is the 
subjective ratings of drivers. How 
much difference will you notice? That 
depends on the condition of the shocks 
replaced, the types of driving surfaces 
encountered, and even how sensitive 
you are to body and suspension move- 
ment. 

Traditionally, replacement shocks 
are valved stiffer than original-equip- 
ment versions. Car makers tune a 
suspension when everything is new 
and tight. By the time shocks are 
ready for replacement (shock compa- 
nies say after two years or 20,000 
miles on average) the rest of the sus- 
pension has loosened up, too. 

The replacement gas shocks I tested 
were all stiffer. In cases where the 
original-equipment shocks on the test 
cars were not worn out, I could feel 
more improvement on small subcom- 
pact cars than on full-size models. The 
improvement shows most in situa- 
tions such as crossing railroad tracks 
or traveling on patched road surfaces 
at moderate speeds of 20 to 45 mph. 

In all cases, body roll was reduced, 
particularly when changing lanes at 
highway speeds. Noise was also re- 
duced, but because of the complicated 
pattern of vibration and panel reso- 
nances each car produces, I wouldn't 
bet that all cars will be noticeably 
quieter. 

If you decide to purchase a set of gas 
shocks or struts, you may find that 
supplies are limited in your area. 
Monroe started shipping its first gas 
shocks last summer and is due to ship 
its first MacPherson-strut cartridges 
sometime this spring. Gabriel's strut 
replacements were available as of last 
fall. The company started adding 
shock absorbers to the line this past 



Monroe's new shock 



UPPER 
MOUNTING 



DIRT 
SHIELD 




NITROGEN GAS 
AT 100 PSI 



PISTON AND 
VALVING 



-FLUID 



COMPRESSION 
VALVE 




Low-pressure gas shocks are a synthesis 
of conventional and high-pressure gas 
designs. Nitrogen gas fills the top of the 
outer hydraulic-fluid reservoir, keeping 
fluid in pressure balance above and be- 
low shock's piston. This prevents fluid 
from foaming. 

winter. But just because the manufac- 
turers have these products in the cat- 
alogs, don't assume your local parts 
store will have them for all applica- 
tions. 

While no dangerous driving condi- 
tions will result from mixing gas 
shocks on one axle with conventional 
shocks on the other, if it's gas shocks 
you want, be sure to get them. One 
way to identify a gas shock is to press 
it together and let go. If the shock ex- 
tends by itself like Pinocchio's nose af- 
ter a fib, then there's gas inside. BLU 
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RISLONE REPLACES 
A QUART OF OIL 
AT CHANGE TIME 

or when you're down a quart 

RISLONE may cost a lew cents more than 
motor oil additives in small cans, but remem- 
ber — RISLONE is a big QUART yellow, red 
and black can and saves the cost of a quart 
of your regular motor oil, too. 

For over 50 years, RISLONE has been used 
by millions of motorists to remove gum, sludge 
and varnish from their car's engines. These 
performance robbing deposits shorten the life 
of engines and make it cost more to operate 
them. RISLONE keeps engines clean and a 
clean engine starts easier, runs better and 
lasts longer. 

Get RISLONE today at discount stores, retail 
auto chains and parts stores everywhere. 



FREE: 32 page LUBE TIPS 
booklet. Information, ideas 
and discussion about prob- 
lems, performance and lubri- 
cation. Send self-addressed, 
stamped envelope 4Vi x 6Vi 
or larger. 



THE SHALER CO. 

Waupun, Wl 53963 

In Canada: Warren Packaging Co., Ltd. 
Scarborough, Ontario, M1R 4G2 
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MUST LIQUIDATE 

AT HUGE PRICE REDUCTION! 

Extra-Heavy-Duty, Professional 

Milling Machine 



• 8 speeds from 90-1920 rpm. 
with changes of V-belt drive! 

• Accuracy within 1/1000 inch! 

• Powerful 1 hp. motor! 

• 13mm chuck with milling head! 

• 13mm chuck for boring! 

• One year parts warranty! 

Make no mistake! This is NO lightweight "sis- 
sy" model for amateurs! This is a BIG. SOLID. 
374 pound heavyweight with plenty of "mus- 
cle" to power its way through hard and soft 
metals . . . with finely calibrated accuracy to 
within 1 /1000th of an inch! 



PUBLIC NOTICE! 

Finder's Fee Paid For 
Liquidation Inventories! 

We are authorized liquidators of 
consumer products that must be 
quickly sold at drastic price reduc- 
tions for reasons such as: 
Overproduction. Last year's mod- 
els. Economic recession. Out- of 
season products. Bankruptcy or 
other financial problems 0 rder 
cancellations. Plant closings, etc. 
If you know of any company with 
surplus inventories that must be 
quickly liquidated for cash, phone 
us Toil-Free: 1-800-328-0609 
Only products in perfect operating 
condition will be considered. We'll 
pay you a finder's fee based on a 
percentage of the total value of the 
sales contract. (Officers and sates 
reps of mfgr. are ineligible for fee. ) 



• 1 hp., single phase, capacitor-start, induction mo- 
tor. 1720 rpm. 110V/14 amp AC. 220V/7 amp. 

• Pivoting motor mount with adjustable belt tension 
and a locking device. 

• R-8 Bridgeport collet arrangement enables you to 
use different types of milling heads and chucks for 
a variety of machining processes. 





For boring, a heavy-duty. 
1 3mm chuck made of hard- 
ened steel is included. Also 
included is a chuck key. 



Micrometer calibrated! Tolerances to 1/1 000 inch! 



• Heavy-walled, machined steel col- 
umn helps cut down vibration. 

• Heavy cast iron base for support. 

• 5-ft. three-wire electrical cord. 

• Flush mounted safety switch. 



Manually operated, micro- 
meter calibrated depth con- 
trol for accuracy in milling 
or boring to within 1/1 000 
of an inch. 

Two separate manual feed 
control wheels for left and 
right, fore and aft move- 
ment of bed. Micrometer 
calibration for accuracy to 
within 1/1000 of an inch. 




• 7" clearance from center of spindle to 
support column. 

• Entire head assembly manually rotates 
360° for easier placementof bulky work. 
Head locks in position when desired. 

• Hand crank lever easily raises head for 
up to 10" working clearance. 

• Adjustable 5" depth gauge, in 1 / 1 6" in- 
crements, for preliminary milling and 
boring, prior to final precision cuts. 

• 20% x 6V4" bed has three T-groovesfor 
securely mounting work to be done. 

• Locking devices for left and right, fore 
and aft movement of bed to ensure clos- 
er degree of accuracy. 

• Spring-loaded, bearing sealed lubrica- 
tion points on bed handwheels to keep 
out dirt, metal filings, etc. 

• Heavy-gauge steel cover for belt/pulley 
box. Attaches securely with metal clips. 

• Heavy-duty, machined aluminum pul- 
leys with sealed bearings. Pulleysaread- 
justable for proper belt tension. 

• Spindle head has sealed bearing. 
Offer void outside continental U.S. Be sure you have proper 
equipment to unload machine upon delivery. 



Compare at 

s i 395.00 



OUT THEY GO AT ONLY: 



747 



Includes Vise 
with Adjustable 
Vertical Angle 

Steel jaw faces. Cold rol- 
led steel screw. ? ." jaw 
width; W jaw depth; 
2%" jaw opening. 



[MoitwConf i 



Credit card members can order by 
phone. 24 hours a day, 7 days a week. 

Toil-Free: 1-800-328-0609 

If busy signal, or if no answer, call: 

Toil-Free: 1-800-328 5727 

In Minnesota, call: 1-800-742-5685 



C.O.M.B. Co. 

ONE OF THE NATIONS' LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
6850 WAVZATA BLVD • MINNEAPOLIS. MN 55426 



C.O.M.B. CO. / Liquidators Dept B 941 1048 
6850 Wayzata Boulevard / Minneapolis, Minn. 55426 

Ship Mill/Drill Machine(s) at $747 00 each I will pay 

shipping charge to the driver upon delivery. (Allow 4-5 
weeks for delivery. Add 2-3 weeks extra if paid by check. 
Sorry, no C O D. orders.) 

Minnesota residents add 6% state sales tax. 
□ My check or money order is enclosed. 
Charge: □ MasterCard" GVISA QAm. Ex. □ Diners Club 

Acct. No. Exp 

PLEASE PRINT CLEARLY 

Name 

Address 

City 

State ZIP 



Phone 



Sign here 

Rural Route Customer: If truck carriers do not normally de- 
liver to your home, include a note with this order stating town 
address of nearest store, friend or truck terminal to ship to 




Spot-weld gun 

for DIY 

auto-body work 




128 | POPULAR SCIENCE 



Kel Arc uses four-prong tip for spot welds 
on flat surfaces. Corners and recessed ar- 
eas (such as piece in background) are 
welded with two-prong tip. 

Even if you've never welded in your 
life, you'll enjoy instant success with 
the new Kel Arc spot-welding gun. 
Most home welding jobs involve light- 
gauge sheet steel, which is easy to 
burn through or warp when using an 
arc welder. Spot welders confine the 
heat to a concentrated area, easing 
those problems. 

The Kel Arc gun, made in England, 
is ideal for replacing auto-body pan- 
els, assembling metal structures that 
would otherwise require rivets, and 
repairing almost any steel that can be 
cleaned to a bright surface. It operates 
from any small transformer welder 
capable of providing 50 amps. Unlike 
most industrial spot welders, which 
apply the welding electrodes from 
both sides, the Kel Arc gun operates 
from one side and requires only firm 
hand pressure. 

The technique is easy. You merely 
pull back the trigger to withdraw the 
carbon welding electrode. This lets 
you accurately locate the weld point 
without eye protection. With the gun 
held firmly against the metal, you re- 
lax the trigger and the spring-loaded 
carbon moves into contact. In a few 
seconds the metal glows and forms a 
small molten puddle. Then you gently 
pull back the trigger again, and a tiny 
arc develops. Secure welds are pro- 
duced in four to five seconds. 

The gun (you supply the welder) is 
available for $28 from Keller Interna- 
tional Marketing, 405 Hillsboro Park- 
way, Syracuse, New York 13214. — E. 
F. Lindsley 
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Easy-to-make, 
easy-to-use 

belt tightener 




You can adjust belt tension by just turn- 
ing wing nuts with this homemade tool. 
The nuts, on a threaded rod, spread apart 
two wooden wedges that push the pul- 
leys apart (photo) until the belt is tight. 




CUT 2 FROM 2" SQUARE 
OF 3/4." HARDWOOD 

CUT FROM 3" TRIANGLE 
OF*4' HARDWOOD 




Here is a simple, inexpensive tool you can make that will 
solve those sometimes difficult— and always irritating— 
belt-tension-adjustment problems on your car, truck, and 
other belt-driven equipment. To adjust belt tension with 
the tool, you just install it between the pulleys involved 
and turn the tool's wing nuts until the tension is right. 
Then you tighten the mounting bolts to hold the tension. 



With this tool you'll have both hands free to do the job. 

To handle all your belt-tightening tasks, you'll want a 
variety of rod lengths. Buy a three-foot length of 7/16-inch 
threaded rod, measure the distances between all of the pul- 
leys where you expect to use the tool, and cut the rod into 
lengths about V2 inch shorter than these measured dis- 
tances. 

Three shaped wooden pieces— one like the large wedge 
in the sketch at left and two- like the small one— should 
handle all your belt-tightening tasks. To make them, take 
a piece of 3 A-inch hardwood and cut off one two-inch square 
and one equilateral triangle, three inches on a side. You 
make the two smaller pieces from the square and the larg- 
er one from the triangle. Shape them according to the 
sketch. The dimensions are not critical, but these pieces 
should have their front edges curved and tapered to fit into 
the flanges of your pulleys. After the pieces have been cut, 
you can form the curves and tapers with a drum sander 
(installed in a drill press or portable drill) or with a half- 
round file. Finally, drill a hole through the center of each 
piece for the rod. 

To complete your do-it-yourself belt tightener, you need 
two Vis-inch wing nuts and one hex nut. With this combi- 
nation of ingredients, you'll have a very versatile tool. 
Where pulleys are close together, use the two small wood 
pieces, a short rod, one wing nut (for the adjusting), and 
the hex nut (to save space). Where space is adequate, use 
the large wood piece on one end of the rod (as shown in the 
photo). With it you'll have more takeup space for the ad- 
justment than if you use the two small pieces. By choosing 
from your selection of wood pieces, rod lengths, and nuts, 
you can customize your belt tightener to every job. — 
Melvin R. Thacher 



SAVE UP TO 15C/GALLON 

with Vara- Jecfion 
Electronic Water Injection 
from Edelbrock! 

►Run Regular Gas, Not Supreme 

►Time Engine for Maximum MPG 

►Increase Combustion Related Parts Life 

►NEW! RV Water Transfer System and Digital 
On/Off Monitor Switch 




Dollar savings! Knock and ping control! The 
benefits from Edelbrock's electronic water injection are 
needed by every driver. The Vara-Jection system allows 
use of regular gasoline by eliminating ping caused by 
lower grade fuel. Travel to Mexico and beyond, 
knowing accurate, solid-state electronics will deliver the 
exact amount of water needed to cool combustion 
temperatures and control damaging knock and ping 
from low octane fuel. It is a universal system for all 
normally aspirated or turbo-charged engines. 



Two new accessories broaden the system's 
capabilities. From a dash-mounted control box, our RV 
Water Transfer System starts and stops pumping from 
the R V's water holding tank to the VJ bottle, while the 
vehicle is travelling! An in-car On/ Off Monitor Switch 
lets the driver activate his Vara-Jection and indicates 
pumping volume with a 10-step gradient light panel. 

Drive smart this season. Let Edelbrock's 
Vara-Jection electronic water injection save you money 
and improve your driving experience. 



FREE . . . our $2 '83 catalog, price list & order blank to Popular Science readers. Write to 411 
Coral Circle, Dept. PS483, El Segundo, CA 90245. Products are available by mail from Edelbrock, 
starting at $28.08, plus shipping & handling. Calif, residents add 6'A% tax. Vara-Jection is Calif. Air 
Resources Board Exempt on vehicles through 1980. C.A.R.B. - EO-D107 

La name that performs 




TAKING CARE OF YOUR CAR 



By STEVE MERCALDO 



Got a useful car tip? Send it (with Social Security No.) 
to Car Care, Popular Science, 380 Madison Ave., New 
York. N.Y. 10017. We'll pay $50 if we use it. If two or 
more readers send the same tip, payment goes to the 
one with earliest postmark. No tips can be returned. 





still FREE! 

* car and home stereos 

* personal computers 

* video recorders & cameras 

* telephones and alarms 

* and more! 

Why do over 600,000 value conscious 
consumers regularly receive the 96 page 
world famous CRUTCHFIELD catalog? 

Because they know it's the BEST 
source for honest, expert information 
about car and home electronics. They 
also rely on CRUTCHFIELD for the 
most reliable, value packed, brand 
name products at discount prices! 




The BEST is BETTER — 

Order your FREE copy today. 

r ™ ————————— h 

, Send coupon or call toll free ■ 

1800-446-1640 1 

I In continental U.S.. Puerto Rico and Virgin Islands. I 

1 In Virginia call toll free 800-552-3961 . ■ 

□ Send me your free catalog 1 
by Third Class mail. 

| I I Rush me your free catalog. 1 

_ L_l I'm enclosing SI for First Class mail. ■ 



Name 
Address 

City 

State Zip 

CRUTCHFIELD 

1 Crutchfield Park, Dept. P, Charlottesville, VA 22906 
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RTV-silicone sealant for gaskets 

Room-temperature-vulcanizing (RTV) sili- 
cone sealant is such a good formed-in- 
place gasketing material that most valve- 
cover gaskets are replaced with it. Howev- 
er, there are some applications where 
RTV should not be used: where it may 
come in contact with diesel or gasoline 
fuels, where pans or covers have a stiffen- 




Leaky steering pump 

The actual source of a power-steering- 
pump leak should be determined before 
attempting an overhaul or replacement. 
Often, a leak can be cured by tightening a 
line fitting or replacing an inexpensive O- 
ring. Begin the inspection by wiping the 
pump's exteriorj clean. Next, add or re- 
move oil. Start the engine, and turn the 
steering wheel full left and right several 
times. Inspect indicated areas for leaks. 



ing rib, where the gasket acts as a shim or 
spacer, and where it will be sandwiched 
between two machined surfaces. Users 
should also be aware that RTV is temper- 
ature rated. Be sure both mating surfaces 
are clean. Then apply a continuous bead 
to one mating surface, encircling all 
bolt and stud holes. Allow RTV to cure. 




Battery drain 

Many late-model cars and trucks have 
electronic devices that require a small, 
continuous electrical charge even when 
the engine is not running. Although this 
condition is normal, the resulting current 
drain— as slight as it is— can discharge the 
battery if a vehicle is left unused. Discon- 
nect the battery's negative terminal to cut 
this charge if your car or truck will be out 
of service for 30 days or more. 

Continued 
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Witl a SNAPPER Hi-Vac® (ider, Jou're 
riding on years of engineering and 
operating success. 

SNAPPER'S success gives you the 
patented Hi-Vac cutting system. The 
deep formed deck, rolled bottom lip 
and blade with large air lifts create a 
powerful vacuum that sets up , 
grass for an even cut. Clip- 
^3»ngs are blown into4— ^jiPWr^^ ' 
the catcher be- ^^E^-- 
fore they get i > \ > > 
clogged, even <■« . 

in grass that s 
tall and wet — 

The Hi-Vac rider gives you all sea- 
son versatility with an exclusive line 



The Thatcherizer will remove lawn 
choking thatch from the bed of the 
lawn; A rear mounted grass I - ~ 
catcher is available for all SN j 
SNAPPER riders equipped 
with one blade; The twin bag r; 
catcher can be used with 
two plastic bags for added 
convenience. Additional op- 
tions include a trailing 30 I 

bushel Bag-N-Wagon, a front load car- 
rier and a front mounted blade for light 
dozing and snow removal. There's even 
a powerful, two stage snowthrower 
available for 8 and 1 1 HP models. 

And SNAPPER riders give you un- 
matched performance with exclusive 
durability features. The floating blade 
unit follows the contour of the lawn for 
a smoother cut with less scalping. The 
cutting height lever 

' J I offers seven 



SNAPPER 




SWITH 



and can be changed while you mow. 
SNAPPER single blade riding mowers 
n^IZ I nave a new patented auto- 
? E " matic blade stop system . 

I -T he bt a de stops when tpe — 
operator lifts his feet from 
the pedal. The blade pedal is 
conveniently located, is 
easy to hold down during 

1 mowing and may be held 

with either foot. Proper operation of 
the controls may be learned quickly 
by other members of the family. 

The powerful, versatile, convenient 
SNAPPER Hi-Vac rider. Discover why 
it's in a class by itself, j [ | 

SNAPPER 

Discover The Difference 

Visit your participating SNAPPER deal- 
erfor Spring Spectacular Savings. 
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Free Deluxe Canopy 

with a new Coleman § Camping Trailer 




A retail value of up to SI29.95, this free, self-storing vinyl 
canopy makes your new Coleman " trailer an even greater value. 

• Sets up quickly and easily. ____________ 

• Adds up to 70 sq. ft. of living area. 

• Protects you from the sun and rain. 

• Provides a fully protected living 
area when combined with Coleman's 
screened-room option. 

See this attractive, matching canopy along 
with all the new '83 Camping Trailers at 
your local Coleman Dealer today. (He's in 
the yellow pages.) 

Offer starts April 1, 1983; only at participating 
dealers while promotional supplies last Applies to 
all new Coleman models except Jamestown'", 
Jamestown'" Ltd. and Columbia'". 




Send for your 
free 1983 Coleman 
Camping Trailer Brochure today. 

Mail to Dept. PS, The Coleman 
Company, Inc., Camping Trailer 
Division, Somerset, PA 15501 

Name 



Address . 

City 

Phone _ 



State. 



.Zip. 



A BRIGHT REPUTATION FOR QUALITY 
FOR OVER 82 YEARS. 



c Copyright 1983 The Coleman Company, Inc. 



Rare technical 

BOOKS! 




incredible "how to" books! 

Discover hundreds of manuals, industrial handbooks, paperbacks, reprints, 
and privetdy published papers on unusual technical subjects ranging from 
malting metal to building windmills, and from tanning hides to flying 
the space shuttle! 

You'll see instantly why this is the most remarkable mailorder bookstore 
ever! You don't know whet you've been missing! We probably have just 
the information you've been searching for for years! 

wide variety! 

Discover books on hydraulics, motor rewind- 
ing, hydroponics, wind and water power, con 
verting autos to LP gas and other fuels. Tan 
a hide! Make soap! Books on magnets, stir- 
ling engines, batteries, inverters, alternators, 
sundials, mushrooms, papermaking, dynamo 
design, steam power, more! Set up e chem 
lab! ...a plating shop! ...a mailorder business! 
Learn calculus! Plastics technology 1 Transis 
_ tor electronics! Build radios! |~ 

Highest quality! 

Every book is guaranteed to be high quality. 
This is NOT a book club. You're free to buy 
what you want when you want. No obliga- 
tion. We're free to pick and choose only the 
very best books from the best publishers. 
Since we cannot possibly offer every book 
published, we guarantee that only the best 
books are listed in our catalog. 

Build a lathe! 

Build a precision lathe for less than $50 . 
without power tools or precision instruments! I 
It's true! Build a shaper, milling machine, drill I 
press, rotary table and indexing head, a sheet! 
metal brake! Learn how to make a surface ] 
plate and rebuild machine tools! Build a small . 
engine without castings! Collect and restore I 
old steam engines! Build a welder! Make 1 
your own drill bits, taps, dies, reamers, end I 
mills, and much more! Build jigs and fixtures! I 
Discover an incredible 2000 page mechanical I 
engineer's handbook! ...a huge machinist's | 
handbook! See books on machine design, 
strength of materials, optimization, more! 
Leern about plastics, carbon-graphite com- p 
posites, injection molding and BBnlf I 






i powerful furnace t 



eery store charcoal! Pour custom castings! 
See books on sand casting, lost wax casting, 
casting small metal and rubber parts, pattern 
making, cupola secrets (for melting cast iron), 
foundry materials, and more! Discover how 
to make and melt glass, build dynamos, bat- 
teries, dividing machines, magnets! Discover 
the secrets of Whit worth's 1B53 micrometer 
that could measure to e millionth of en inch! 
Discover books on electric furnaces, making 
charcoal and coke, boilers, and much more! 

Much more! 

See technical school textbooks on industrial drafting, diesel repair, and 
refrigeration. Learn how the ancients refined all types of metal from iron 
to gold! Get thousands of watts from a common auto arternetor! Run 
three phase motors on single phase! Learn the secrets of lead-acid bat- 
teries and inverters! See the original Stanley Steamer patents! Repair 
small gas engines! Learn locksmrthing! Be a small time operator! More! 

write for a catalog! 

Write for your own copy of the latest jam- 
packed edition of Lindsay's Technical Books 
catalog. Sand SI DO US & CAN IS3.00 air 
mail foreignl to cover first class postage and 
handling. You'll see in a minute why every- 
one is talking about this incredible mailorder 
bookstore! Many of these special interest 
books suddenly go out of print! You've already 
missed out on some incredible books! Write 
for a catalog and order the books you need 
while they're still available. Write for a catalog 
TODAY! 




Lindsay Publications Box 12-gf 

BRADLEY IL 60915-0012 

□ Send a catalog! I've enclosed it. 00 US & CAN O3.00 foreignl 



Name _ 



Street. 



I 
I 



City. 



State . 



r ___* _____________ ,_J 



Taking care of your car 

[Continued] 




DOUBLE STRIP ON 
FRONT OF SHELL 



Weatherstrip tip 

Weatherstripping tape keeps water and 
wind out of your pickup's camper shell. 
To keep the bed neat after you remove the 
shell, install the tape with the sticky side 
toward the camper. The truck bed will 
stay clean, and because the tape becomes 
part of the shell, it can be used again. Use 
a double strip along the shell's front. 




Carb flooding 

Replacing a needle valve and seat may 
not always cure a flooding problem. If 
your car's carburetor has a closed-cell- 
foam float, the float may become saturat- 
ed with fuel. Even a partially saturated 
float weighs more and is less buoyant. 
Thus it will not shut off the needle valve- 
even though the float height may be prop- 
erly adjusted. Use a float scale to deter- 
mine if the float is causing flooding. 



132 | POPULAR SCIENCE 



atcrial 





A HURRICANE DOESN'T BATTER THE NATION. 
IT WHIPS ONE STATE AT A TIME. 



AND WHO S THERE TO HELP PUT IT ALL TOGETHER? 




And who's there to calm after the storm? 

The Army National Guard of Florida. Or Texas. Or wherever 
that emergency may be. 

You see, the Guard is the military branch that's first to come to a 
state's rescue. 

The Army Guard is trained as a partner of the Army in national 
defense. Then it puts that training to work to protect your state and 
community. 

Won't you join us? Two days a month and two weeks annual 
training (after your initial training) lets you earn extra income and 
learn new skills while you help protect your neighbors. 

For more information contact your local Army Guard recruiter 
or call toll-free 800-638-7600* And Guard everything that's close to you. 

•In Hawaii: 737-5255; Puerto Rico: 723-4550; 
Guam: 477-9957; Virgin Islands (St Croix): 
773-6438; New Jersey: 800-452-5794. In 
Alaska consult your local phone directory. 

The Guard is 
America at its best. 




ISO CLOSELY RESEMBLES A FINE WATCH, 

WAll/1% EVDEfT IT TATIfll if not downright exhilarating, 
fllll II P Ai EL I IU IvIL* In that respect, our motors are 



Like a fine watch, a Mariner 
I Outboard demonstrates an ingenious 
i use of space. Every part that's not 
i absolutely essential has been 
i eliminated. This not only makes the 
i motors more compact and 
i exceptionally lightweight for the 

horsepower they deliver, but it also 

helps reduce maintenance. 
And, if you could look inside 
i each one, you'd see an attention to 
i detail seldom found in an object too 
I large to strap to your wrist. For 
i example, CD ignition eliminates the 



o 



need for troublesome breaker points. 
Most models feature thru-prop 
exhaust for more speed and more 
efficiency. They're quieter, too. 

All driveshafts, shiftshafts and 
propshafts are made of stainless 
steel to protect against saltwater 
corrosion and give you years of 
dependable, trouble-free 
performance. 

In short, Mariner makes the 
most refined outboard motors in the 
world. 

Yet, in our engineers' vocabulary, 
refined certainly does not mean 
docile. Open the throttle and you'll 
. experience acceleration 

that's surprising, 



C > 







if not downright exhilarating. 

In that respect, our motors are 
more like sports cars than watches. 
Efficient, yet exciting. 

For a free catalog of Mariner 
Outboards from 2 to 200 horsepower, ; 
write Mariner, Dept. 83, 1939 Pioneen 
Road, Fond du Lac, Wl 54935. In 
Canada, write Mariner, 1156 
Dundas Highway East, Mississauga, 

MADIIIED 



BETTER IN THE 
LONG RUN. 
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PS HOW-TO 



Jig, 

band, or 
saber 

—match the saw to the job 




Remodeling? Inlaying? 
Making furniture? One of 
these curve cutters is best 



By R. J. DE CRISTOFORO 

Do the jobs you do call for more than a 
coping saw? Often the hardest part of 
a project is choosing the right power 
tool for the job. This can be especially 
true for curve cutters: saber saws, jig- 
saws, and band saws. Whatever your 
project, however, there's a saw that's 
best for the job. 

The saber saw 

The chief advantages of the saber 
saw are its small size and portability. 
When introduced, saber saws were 
touted as portable jigsaws. Good saber 
saws can rival those stationary tools 
but can't totally substitute. For one 
thing, since a saber saw's blades are 
chucked at one end only, even the 
smallest blade must be strong enough 
to provide rigidity. That strength 
comes at the expense of maneuver- 
ability: The saber saw's blade is nec- 
essarily larger and can't be turned in a 
cut as easily as a thinner one. For the 
same reason, its kerf may be wider, 
too. With the right blade, though, a 
saber saw can cut through pipe, sheet 
metal, thick wood, or dense plastics. 

The saber saw can do one thing the 
others can't: plunge cutting. You can 
make internal cutouts without a start- 
ing hole by resting the tool on the 
front end of its shoe and, with power 
on, arcing downward slowly and firm- 
ly so the blade does its own piercing. 
There are times when this is the only 
way to make a start, but I use a start- 
ing hole whenever possible, especially 

Continued 




Depth of cut is respectable on jigsaws- 
you can stack blanks for identical pieces, 
cutting as you would a solid block. 




To pierce without sawing in from side of 
work: Drill starting hole, then insert blade 
through hole and chuck it. 
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Band /saw 





For resawing, choose a band saw. Though 
you could work freehand, it's best to use 



a high fence, which you fashion yourself. 
Feed slowly, and use a wide blade. 




Quick way to halve or quarter round stock 
safely: Make a V-block jig with a sheet- 



metal guide in the kerf. The guide keeps 
the work from turning as you cut. 




Deep cuts must be guided slowly. If you 
force the work, the blade can bow into the 
cut and make it slightly irregular. 



For compound cutting: Mark adjacent 
sides of the stock, cut one side of the work, 
replace waste, then cut the second side. 



when the hole can form a corner of the 
cutout. If you want to turn your saber 
saw into a stationary tool, you can buy 
(or make) a table that mounts the saw 
underneath— with the blade extend- 
ing upward. 

The jigsaw 

Jigsaws use plain-end blades held 
in place by upper and lower chucks. A 
jigsaw can work with extremely fine 
blades; no other shop tool can make 
such smooth cuts, fine kerfs, or intri- 
cate turns. 

The jigsaw is often thought of only 
for its craft applications, which is real- 
ly not fair. It's a rugged machine that 
can work with fairly heavy blades and 
can do such practical jobs as sawing 
two-inch stock and pad-sawing six or 
eight layers of Vi-inch plywood. And 
you can easily cut hard or soft metals, 
plastics, laminates, and other non- 
wood material such as ivory, bone, 
rubber, leather, and paper. 

Try this trick: Tilt fiat stock to 
about five degrees, then cut a series of 
concentric rings, always keeping the 
work on the same side of the blade. 
Each ring, when assembled, will jam 
into its neighbor, creating a bowl 
shape from a flat board. 

One limitation of the jigsaw is that 
it can't cut stock wider than the open- 
ing of its arm. On some models, 
though, the arm can be swung down or 
removed entirely, which lets you use 
the tool as a stationary saber saw. 

The band saw 

No tool cuts as fast or has a greater 
depth of cut. Lumber mills use band 
saws (usually called band mills) to 
saw logs into boards. These monster 
machines can handle blades as wide as 
12 inches. Band saws for home use 
usually have a six-inch depth of cut 
and can work with blades up to Vi inch 
wide, adequate for most chores. 

Like the jigsaw, the band saw is 
often judged by one of the things it 
does well— compound cutting, a tech- 
nique used to shape furniture compo- 
nents such as cabriole legs. 

To make a compound cut, draw a 
pattern of the project's profile on adja- 
cent sides of the stock. After cutting 
one side, put the pieces back into place 
with tape or nails driven in waste 
areas. Cut the other side. The waste 
falls away, leaving the shaped part. 

Compound cutting is also a good 
way to prepare stock for lathe-turning 
since it's a fast means of removing 
material you would otherwise have to 
cut away with chisels. 

You can do resawing (cutting thin 
boards from thick ones) easily with a 
band saw. And you can cut rounds 

Continued 
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NEW WONDER-FORMULA— HAILED ON NETWORK TV! 

WHS OFF PAINT JUST LIKE PAPER! 



UFTS-PEELS*STRIPS AWAY UP TO 

18 COATS OF PAINT WITH ONE 
SINGLE 60-SECOND APPLICATION! 

• Simply apply— let dry— peel away paint like 
paper in one single action 

• Ends sanding — scraping — spraying — chipping — 
steel-wool FOREVER! 

• Amazing European discovery turns layers of paint 
to a single sheet of 'paper' so it peels away just 
like you'd lift and turn the pages of a book! 

WORKS ON ANY SURFACE . . . WOOD, 
BRICK, METAL, PLASTER, 
GLASS, STONE, ANTIQUES! 




Amazing new formula actually penetrates old paint (var- 
nish and lacquer, too), in minutes. Transforms it into a soft, 
plastic-like film. Then simply let set. . .lift, roll, strip up to 18 
coats of paint away in a single peel-away action! Yes, years of 
built-up paint peel away as quick and easy as you'd turn this 
very page! Ends sanding, scraping, chipping and foul-smell- 
ing chemicals ONCE AND FOR ALL! 

There's no dust up. No clean up. Just a single peel-away 
action restores the bare, original finish. . .good as new in a 
flash! 

SO EASY EVEN A CHILD CAN DO IT! 

Called 'Peel-Away', this new wonder-formula has been 
off ically registered with Gov't, patent offices throughout the 
World. It is completely odorless — completely safe! Reacts 
only with paint, varnish, lacquer or shellac. . . nothing else! 
So you can use it on even finest furniture, precious art 
frames, why even delicate wicker or valuable painted-over 
marble. In fact, it is so safe, so gentle, it is used by London's 
British Museum and world-famous art galleries to strip old 
art frames and century-old paneling. Even used by antique 
dealers to strip down priceless furniture treasures for resto- 
ration. Yes, 'PEEL-AWAY' literally lifts away every last layer of 
old paint even from hard-to-get-at places such as impossi- 
ble-to-reach windowpane corners . . . grooved molding 
. . . finely tooled woodwork, etc. , etc. 

SIMPLY COAT IT ON— SEE IT TURN PAINT TO "PAPER" 
IN JUST MINUTES ... AND PEEL IT AWAY IN A 
SINGLE LIFT-OFF-ACTION! 



Best of all this new wonder-formula is so easy to use. 
Simply mix with water and coat onto any painted surface. 
Then press down special 'Peel-Away' magic-fibre Lift-tex 
strip-away cloth, (included free) ... let dry and adhere to 
surface ... and without even dirtying your hands, lift away 
old paint, just like you'd peel a banana. It is as simple and 
easy as that. No mess. No fuss. No odor. Old paint lifts away 
like a single sheet of paper. Original bare-wood finish comes 
through like new again. 

SO ECONOMICAL TOO! MERE PENNIES PER JOB! AND 

THE PEEL-AWAY MAGIC-FIBRE CLOTH IS COMPLETELY 
RE-USABLE, GOOD FOR YEARS TO COME! 

Peel-Away is every home-owners dream come true. Ideal 
for indoors on walls, windows, furniture, etc. — plus 101 
outdoor uses too. And it costs only a little more than a penny 
per foot coverage. Homeowner's size alone gives enough 
coverage to strip away as much as 500 to 750 feet of wall and 
door trim, window frames, furniture molding, stair railing, 
patio furniture, roof-gutters. . . its uses are almost endless. 
SAVES WORK, SAVES TIME, SAVES MONEY 
. . . MAKES TAKING OFF PAINT EVEN EASIER THAN 
PUTTING IT ON! 

So for the new low-cost, super-fast way to peel away old 
paint. . .lift away old lacquer, varnish and shellac. . .order 
PEEL-AWAY today on full money-back guarantee. REMEM- 
BER: You must be able to simply coat . . . peel ... lift and 
strip away up to 18 layers of old paint in a single peel-away 
action. . . without sanding, scraping, chipping or steel wool 
... or purchase price refunded in full. Order today. 



CLEAR & FREE 1-2-3! 




STEP 1: Simply coat 'Peel-Away' 
wonder-formula over old, en- 
crusted paint; (up to 18 layers 
thick) — 




STEP 2: Cover treated area with 
magic-fibre 'Lift-tex' stripper- 
cloth, (included FREE). Let set and 
adhere to coated surface. 




STEP 3: Right before your eyes 
paint turns to "paper" . . . lifts, 
peels, strips away IN A FLASH! 



WINDOWS 



WALLS & BRICK 



FURNITURE 




ENDS: • sanding • scraping • spraying • chipping 

• steel wool • toxic chemicals FOREVER! 
Removes years of built-up paint . . . WITH JUST 
A FEW MINUTES WORK! 

AGENTS, REPS, BULK USERS, NOTE: Case lot orders are now available. Write on 
your letterhead to our industrial division for wholesale prices. 



£ 1982. Brand Name testing, Inc 
| MAIL NO-RISK COUPON TODAY — — — — — — - 

j Dumond Chemicals, Dept. PWWB-275, Dumond Place, Glen Head, New York 11545 

| Please RUSH me the quantity of the "PEEL AWAY" New Wonder Formula checked 

■ below. If I am not completely satisfied with the way it "peels away' up to 18 coats of paint 

I with just one single application, I may return for a full refund (less postage and 

I handling, of course.) CHECK OFFER DESIRED 

. □ Small Size (enough for up to 3-room apartment) only $9.95 

1 plus $2 postages handling. 

" □ Homeowner Size (enough for regular size homes) only $16.90 

| plus $3 postage & handling. YOU SAVE $4.00! 

I □ Handyman's Super-Size (enough for use in homes with extensive 

j outside trim) only $31. 95 plus $4 postage & handling. YOU SAVE $11.85! 

| Amount enclosed $ (NY residents please add sales tax) No C.O.D.'s please. 

j CHARGE IT! ($15 minimum charge) □ VISA □ MasterCard 

j Credit Card # Exp. Date 

I Name 

Address 

City. 



I 

I Oiv. Brand Name Testing, Inc. 



. State . 



Zip. 



naterial 




Saber saw can handle a six-in. blade, (Most long blades have large teeth with a 
which is long enough for four-in. stock, lot of set— don't expect smooth cuts.) 




For intricate cuts: Saber saws that have Make internal cutouts by cutting between 
scroller mechanisms allow you to turn the starting holes drilled at corners. This 
blade independently of the tool. avoids plunging the blade into stock. 



How curve-cutting saws rate 



Operation 


Saber saw 


Jigsaw 


Band saw 


Pad sawing 


Good 


Better 


Best 


Piercing 


Good 


Best 




Plunge cutting 


Best 






Resawing 


NR' 


NR 


Best 


Halving rounds 


NR 


Good 


Best 


Crosscutting 


Better 


Good 


Best 


Ripping 


Better 


Good 


Best 


On-site work 


Best 


NR 


NR 


Fretwork 


NR 


Best 




Large-panel work 


Best 


Good 2 


NR 


Compound cutting 


NR 


Good 


Best 


Circular cutting 


Best 


Good 


Good 


Sanding 




Good 3 


Good 3 


Filing 


NR 


Best 




Bevel sawing 


Better 


Good 


Best 


Internal beveling 


NR 


Best 


NR 


Inlay work 


- 


Best 


NR 


Metal cutting 


Good 


Good 


Best 4 


Preparing lathe 
stock 


NR 


Good 


Best 


Forming slots 


Good 


Good 


m 


Smooth cuts 


Better 


Best 


Good 


Cutting speed 


Better 


Good 


Best 


Depth of cut 


Better 


Good 


Best 


Width of cut 


Best 


Better 2 


Good 



'NR: Not recommended 

2 lf arm can be removed or swung down 

3 With accessories 

4 lf equipped with speed control 



from six-inch-thick stock— again, the 
tool's cutting speed and capacity make 
it ideal for such work. 

As a curve cutter it rivals the saber 
saw, but because of its width-of-cut 
limitation (usually between 11 and 14 
inches, the distance from the blade to 
the arm support) it isn't as flexible. 
Generally, band saws can handle 
blades V<, 3 /s, and V2 inch wide, though 
some will work with Vs-inch-wide 
blades. 

The band saw can be used for guided 
ripping or crosscutting as long as the 
blade is sharp and in prime condition. 
If the blade "leads"— that is, moves to 
the left or right (caused by incorrectly 
set teeth)— you should replace or 
recondition it. 

My choice? If I were building a home 
or remodeling one, doing outside 
chores such as erecting fences and 
building decks, refacing a room with 
paneling, or putting in an extra win- 
dow or skylight, I'd work with a saber 
saw. 

If I were working in my shop mostly 
for fun— making puzzles, inlaid pic- 
tures, silhouettes, toys, and small 
projects or shaping cornices and va- 
lances—I'd use a jigsaw. 

And if furniture construction, mod- 
ern or traditional, were my main 
interest, I'd like to work primarily 
with a band saw. QU 
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Make perfect circles by using a circle-cut- 
ting saber-saw attachment such as the do- 
it-yourself version shown here. 




With the correct blade, you can cut non- 
wood material such as dense plastic. Saw 
shown above is cutting Du Pont's Corian. 





Dependability, livability and 
easy camping with Yellowstone. 



38 years. That's how long Yellow- 
stone has promised experienced 
campers downright comfort and true 
dependability. And we've delivered it. 

Proud craftsmanship that has set 
industry standards for nearly 4 decades. 
Sound, solid construction you can count 



on for a lifetime of vacation pleasures. 

Take a 20-minute inspection tour. Let your near- 
by Yellowstone dealer show you The Good Life in a 
new lighter Camino, elegant Country Club, spa- 
cious Capri Park or compact Cavalier. 

Yellowstone. Still your best investment in a life- 
time of comfortable camping. 







I® 



P.O. Box 1128, Elkhart, IN 46517 



Please send me 
a free copy of your W 

1983 Yellowstone 
Catalog 




PS4 



Name. 



Address . 



-State . 



.Zip. 
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Easy-steering, 

versatile 
workhorse 



As I eased the deck of the John Deere 
Model 420 tractor up to a tree, I 
swung the wheel around with finger- 
tip pressure. The front end headed al- 
most sideways. Toeing the left-wheel 
brake tightened the turn even more. 

What's the secret of this 20-hp trac- 
tor's amazing agility? Part of it is a 
power-steering hydraulic cylinder 
that cramps the wheels tighter and 
more easily than any tractor I've ever 
driven. Speed comes from the high 
range of the two-speed hydrostatic 
drive. And for ground-engaging work 
and hard pulling you simply flip the 
range lever to low. 

Combine those features with a 60- 
inch mower deck, three-point hitch, 
2,000-rpm PTO (power takeoff), shaft 
drive to the mower, plus a three-func- 
tion hydraulic system, and you have a 
versatile workhorse of a tractor. The 
420 is sturdily built with a transmis- 




Power steering on John Deere 420 turns 
wheels without sloping. For hard pulling, 

sion-oil cooler and filter, full-pressure 
oiling to the Onan two-cylinder en- 
gine, and Stellite exhaust valves and 
seats with rotators. The hydro lever 
gives you an infinite speed range— 
from 10.5 mph down to the slowest 
creep. 

Although Deere says the 420 is ba- 
sically a grass cutter, it also takes a 
rear mower, a 48-inch tiller, 54-inch 



if one wheel starts to spin, just step on the 
differential lock to get going. 

front blade, and 49-inch single-stage 
or 47-inch two-stage snow blower. 
The three-function hydraulic controls 
let you lift the front blade and angle it 
right or left hydraulically. Price of the 
Model 420 with either bar or turf tires 
is $6,359. The mower deck is an addi- 
tional $1,169. John Deere Horicon 
Works, Horicon, Wis. 53032.— E. F. 
Lindsley 



The 1983 Plymouth Reliant K 
Backed for 5 years, 50,000 miles. 




Low-cost 

hydro-drive 
tractor 



How do you mow a Uirge lawn and 
move snow from a fair-size driveway 
without spending big money? Sim- 
plicity's 11 -hp Model 421 1H is one 
answer. 

The tractor offers the best of both 
worlds— a lighter, lower-cost grass 
cutter plus a snow-throwing work- 
horse. Its 36-inch, staggered-twin- 
blade deck handles lawns up to one 
and a half acres easily. The blade's 
overlapping cutting pattern prevents 
streaking. In the winter, thanks to its 
hydrostatic drive, you can get down to 
creep speed for grinding up big drifts 
with a 36-inch snow thrower. Among 
other options: a 42-inch dozer blade. 

If you don't live where it snows, you 
can get the same tractor with a five- 
speed transmission (Model 4211) or 
an eight-horsepower engine (Model 
4208G). 

Mindful that hydros stored in the 
cold are almost impossible to start be- 
cause of the drag of the hydraulic flu- 




Tractor's hydro-drive control is at front of 
seat. Brake pedal also disengages drive 

id, the 421 1H designers added a foot 
clutch so the starter doesn't have to 
turn both the engine and the trans- 
mission. 

Other features I liked: a tip-up hood 
and seat for full access to both engine 
and battery, a foot-operated combina- 
tion brake-and-clutch with a clever 
toe-lock parking brake, an exception- 



for starting. Wheel weights, unneeded for 
cutting, give traction for snow thrower. 

ally easy-to-pull deck lift, a fuel-level 
gauge, and an optional five-bushel 
grass catcher. 

The Simplicity 4211H with 36-inch 
mower deck lists for $2,350. The five- 
speed-gear Model 4211 goes for 
$1,960. Simplicity Mfg. Co., Port 
Washington, Wis. 53074.— E. F. 
Lindsley 



Reliant SE interior not available on base model. 




Plymouth is making Made in America stand for quality, durability and value. 



,merica's lowest price 6-passenger 
front-wheel drive car: §6,718** 

The Plymouth Reliant K success 
ory continues into 1983. It's solidly 
ased on computer-designing, testing 
ind assembly. Robot-welding means 
niform long-lasting bodies. Front- 
rheel drive gives you and your family 
3cure. safe, consistent going through 
iow and over wet spots. 

Plymouth has added still more 
alue to Reliant K: power brakes, halo- 



gen headlamps and maintenance free 
battery. Standard. Ten horsepower 
has been added to a 2.2 litre engine. 

5 years or 50,000 miles protection 
and 11.9% financing available 

Every Reliant K is backed with 5 
years or 50,000 milest protection on 
engine, powertrain and transmission 
and against outer body rust-through. 

Chrysler gives 11.9% annual per- 
centage ratefinancingtt on all new '82 
and '83 cars. Your dealer has details. 



Hundreds of thousands of Plymouth 
Reliant K owners know: This is the Ameri- 
can way to get your money's worth . 

Buy or lease from your Chrysler- 
Plymouth dealer. 

Buckle up for safety. 

The American 
way to get 
your money's worth 

THE NEW CHRYSLER CORPORATION 

Quality engineered to be the best. 




fee EPA est MPG for comparison Your mileage may vary depending on speed, trip length and weather. HWY. g» CA. mileage lower ••Base sticker price excludes title, taxes and destination 
chorges tWhichever comes first Limited warranties Deductible may be required tt Through participating lenders 8k dealers for qualified buyers taking delivery bv March 31. 



Spelling 
checkers 

electronic dictionaries 
for your computer 




End time-taking drudgery! 
Here's the sort of work 
computers were made for 

By PHILLIP GOOD 

ILLUSTRATION BY ROY DOTY 

"A man who is occupied with govern- 
ment or other important affairs cannot 
and need not attend to spelling." — 
Napoleon Bonaparte 

Brave words when you're soon to 
become emperor of France. But for or- 
dinary mortals who must put their 
thoughts into clear language for their 
bosses, co-workers, friends, and teach- 
ers, poor spelling can jeopardize a job, 
sale, and grades— as well as compre- 
hension. Unless you're in line for an 
emperorship, a computerized spelling 
checker should benefit you. 

Spelling checkers are computer pro- 
grams stored, along with a digital dic- 
tionary, on a magnetic disc. The com- 
puter compares words in its memory, 
produced by a separate word-process- 
ing program [PS, Feb. '82], with those 
in the disc dictionary. When the 
checker program suspects a spelling 
error, it alerts you in various ways. 

Checking for correct spelling is pre- 
cisely the sort of repetitive, time-con- 
suming drudgery that computers are 
designed to handle. My first spelling 
checker came on a disc as part of a 
word-processing program; it seemed 
to do a fine job. But after trying others 
out of curiosity, I quickly learned a 
lesson: There are big differences be- 
tween spelling-checker programs, and 
the most expensive one is not neces- 
sarily the most effective for you. 

Humans check a document for mis- 
spellings much differently from the 

Continued 
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way a computer does it. When you or I 
proofread a document, we check a 
word at a time, referring to the dictio- 
nary as needed, and make corrections 
as we go. The computer, on the other 
hand, proofs a document in stages: 

First, the spelling-checker program 
and the document to be checked are 
transferred from the discs to the com- 
puter's memory. The program then 
scans the document, looking at all the 
words in the document. If you spelled 
the same word wrong throughout 
your text, the spelling checker notes it 
only once. It will know the others 
must be changed, as well. 

The program then compares those 
words— one at at time— with the words 
stored in its disc dictionary. If it finds 
a match, it assumes the word is cor- 
rect. If it doesn't, the program dis- 
plays the word on the screen and asks 
you to decide what to do. 

Generally, you've got three choices: 
You can ignore the word— helpful for 
proper names or special words you sel- 
dom use. You can add the word to the 
dictionary— the word is spelled cor- 
rectly but it's not in the dictionary. Or 
you can tell the program it has, in- 
deed, found an error. 

What happens next, however, de- 
pends on which spelling program you 
use. 

Your time is what counts 

I held a stopwatch on the computer 
when I first began testing for differ- 
ences between various spelling- 
checker programs. But I soon realized 
I was timing the wrong animal. A 
computer's time is not important; 
mine is. The time I spend in front of 
the machine— pressing keys, chang- 
ing discs, leafing through a dictio- 
nary, or merely waiting until I'm 
needed— is time wasted. 

Some spelling checkers do just part 
of the job. They flag the errors in the 
text but leave it to you to make the 
corrections. 

My first spelling checker was like 
that. It would replace the last letter of 
every misspelled word with a special 
symbol. Then I'd have to go back 
through the document with my word 
processor, find each incorrect word by 
searching for the symbol, get the cor- 
rect spelling (using a traditional dic- 
tionary), and make the change. 

Other spelling programs imitate 
the human method. They work in con- 
junction with a word-processing pro- 
gram, moving through the document 
a word at a time and displaying the 
errors as they're found within the 
text. 

I found both methods inefficient. 
For short documents, such as letters, 
they're fine. For large documents, 



such as manuscripts and books, I had 
problems using them. 

The first technique often makes you 
use a dictionary twice (unless you 
have a short text or a long memory): 
the first time to query you whether an 
incorrect spelling has been found 
when the program displays words it 
doesn't recognize (not just a word 
that's not in the disc dictionary). But 
you can't make the correction then. 
On the second time you actually cor- 
rect the misspellings as you go 
through the document looking for 
words you've marked with the special 
symbol. (You could write each word 
down on a piece of paper on the first 
go-round, of course, but this is just 
more wasted time and a lot of extra 
work on long documents with lots of 
questionable words.) 

The second technique loses time be- 
cause you must wait while the com- 
puter runs through the text, bouncing 
you between the spelling program 
and the word-processor program. 
Even with a disc, this time adds up 
when many words are involved. 

I did find some programs that 
worked well for me, however. Micro- 
Proof, for example, has a 50,000- word 
dictionary and can scan a 10-page doc- 
ument in 80 seconds. As with the oth- 
ers, . the program displays each un- 
known word in the text and allows 
you to ignore it, correct its spelling, or 
add the word to the dictionary. How- 
ever, give MicroProof another com- 
mand, and it will show the word in 
context— within the sentence where 
it's used. You can quickly see if ther 
should be there or their, for example, 
and you don't need your word proces- 
sor to see it. (Nor do you have to see 
every word in context.) That all adds 
up to much greater efficiency. Also, 
after you've gone completely through 
the list of misspelled words, Micro- 
Proof will substitute the correct words 
in your text and add the new words to 
its dictionary— both automatically. 

Another program that I like is Elec- 
tric Webster. It, too, inserts your cor- 
rections and updates its dictionary 
automatically. But it has another 
clever trick: It suggests correct spell- 
ings for missed words. To do it, the 
program displays the closest match to 
your word from its dictionary. I found 
that it often pinpointed the word I was 
trying to spell, saving thumbing 
through the dictionary. If you're giv- 
en to using words like isochronous or 
gnomon, however, you may be wast- 
ing your money on this feature. 

Dictionary sizes 

Some spelling-checker programs 
come with very small dictionaries: 
10,000 words or fewer. Such checkers 
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Electric Webster program "signs on" (top 
photo) by asking for the name of the disc 
file that contains the text to be checked. It 
then gives you a readout (center) of its 
findings and lists missed words. Finally, it 
takes one word at a time and asks for your 
decision. If needed, you can see the word 
in context (bottom). 

are usually quite inexpensive, but 
they miss many misspellings because 
the words aren't in their dictionary. 
That means, of course, that you'll 
quickly lose any saving in the time 
you spend checking and adding 
words. 

Although some spelling checkers 
have large dictionaries— 50,000 or 
more words— I found that a 25,000- 
word dictionary is more than ade- 
quate, providing you can add words to 
it. Usually, you don't have to add 
many words. In the past six months, 
for example, I've added only about 700 
words to my checker's dictionary 
(mainly technical words on computers 
and computer-related topics). 

Words are appended to the dictio- 
nary in two ways, depending on the 
program. Some programs merely add 
the words to the end of the original 
dictionary. That's fine, but the entries 
aren't in any logical order for the 
checking program to use them. In 
time, as the additional word list 
grows, the program will show signs of 
slowing down. 

Continued 
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ForZX81orTS1000 
software savings, rip off this ad. 



□ 



THE STAMP COLLECTOR 
(#31 ) Inventory and store up to 600 
SCOTT numbers in a angle session show- 
ing quantity on hand, by maior classifica- 
tion and provide full want list support 



□ 



VU-CALC (#11 ) This program con- 
structs, generates, and calculates large 
tables for financial analysis, budget 
sheets, and projections An immensely 
powerful analysis chart. 



□ 



N 



SUPERMAZE (#34) Navigate your 
way through a three-dimensional maze, 
with trapdoors, gold bars, marker stones, 
and compass. Ten separate mazes Three- 
dimensional graphics. 



□ 



PERSONAL FINANCE PLAN- 
NER (#28) Perform calculations, 
finance a house, a car. keep savings 
accounts, repay loans and calculate an am- 
ortization schedule which can be generated 
tor any of the financial programs. 



□ 



SUPER MATH (#14) Drill yourself on 
addition, subtraction, multiplication, and 
division with five levels of difficulty. Each 
problem graphically depicted 



□ 



THE HOME IMPROVEMENT 
PLANNER (#29) Store up to 20 room 
measurements (length, width, height), 
compute total area in each (wall, floor), 
estimate costs of painting, wall papering 
and carpets and draw house blueprints 




STATES AND CAPITOLS (#32) 

Test yourself on the fifty states and their 
capitols Three options of review are availa- 
ble. (1) States, you provide capitols (2) 
Capitols, provide states. (3) A mix of states 
and capitols 




THE FUGHT SIMULATOR (#6) 

Take control of highly maneuverabte light 
aircraft. With full controls, instrumentation 
and navigational aids to avoid hazards in 
landing 




CHESS AND CHESS CLOCK 
(#7) Six levels. All the legal moves includ- 
ing castling and enpassant. Keeps a sepa- 
rate record of plays made for easy reference 
Play another opponent or match wits with 
the computer 




BACKGAMMON AND DICE (#8) 

A perfect blend of chance and skill. Uses 
machine code to choose its moves Full 
game including graphics board, rolling dice, 
and double cube Play the computer or 
another opponent. 



□ 
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mm c 



THE CUBE GAME (#9) The cube 
can be displayed m three views: (1) Solid. 
(2) TwoOmensional (unfolded): and (3) 
See-thru cube (3-0) You start with the 
cube solved, set it up any way you Ike. or 
pick up from a previous session 



□ 



REAL ESTATE INVESTMENT 
ANALYSIS (#30) Two different invest- 
ment strategies The first selection allows 
the user to choose between renting or buy- 
ing. The second selection consists of a 
detailed analysis of the rental investment 
property 
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PINBALL (#35) Plays like real pmball 
complete with flippers, bumpers, "nudge," 
bonus points and more Uses fast, efficient 
machine code to choose its moves 




STOCK MARKET GAME (#27) 

Bull or bear? This realistic simulation lets 
you analyze information, buy and sell 
stocks, take out and pay off loans and 
win, if you can accumulate $50,000 in 
"The Market " 



□ 



FORTRESS OF ZORLAC (#36) 

A super fast game in which you are the 
commander of a fleet of spaceships Your 
mission is to nd the galaxy of the dreaded 
alien. ZORLAC 



□ 




ATOR THE ABC GATOR (#33) 

Designed to teach recognition and sequence 
of the alphabet Combines computer 
instruction, music and video games 



□ 
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SPACE RAIDERS. BOMBER 

(#5) Timex/Sinclair version of the popular 
arcade games full of bombs and rockets 
and collisions with skyscrapers 




FROGGER (#37) Plays like the 
arcade game Hop the frog over traffic, 
snakes, crocodiles, and treacherous diving 
turtles before bme runs out 



Sinclair? the company that invented the world's 
most affordable computer, has invented a way for 
you to order the most affordable software— right 
from your home! 

You've never had this wide a selection before. 
You can play games that challenge you. instead of 
bore you. You can team new household applica- 
tions and business programs that reduce work 
dramatically. 

Only Sinclair offers this special software savings. 
Only ZX81 or Timex TS1000 owners are eligible. 

The more you buy, the more you save. 
A serious Sinclair software offer. 

The first cassette you buy, you buy at normal 
cost: $15.00. But every cassette thereafter, you get 
at a savings. 

The list below explains how much you save, 
based on how much you buy. It couldn't be easier. 

You were smart to buy the ZX81 or the 
TS1000. Youll be even smarter to take us up on 
this software offer. All cassettes listed at left work 
on both the ZX81 and the TS1000. AD cassettes 
are 16K, which means you need the 16K Memory 
Module. (If you want more information on this 
component, please write Sinclair at the address 
listed below.) 

But don't delay. This is a limited time software 
offer while supplies last. 

How to order today! 

Just call our toll-free number and use your 
MasterCard or VISA. Or send this ad with a 
check or monev order. It's as easy as that. 

Call toll-free: 800-543-3000. Ask for operator 
509. In Canada call 513-7294300, operator 509. 
Have your MasterCard or VISA ready when call- 
ing. Phones open 24 hours a day, 7 days a week. 
These numbers are for orders only. 

If you simply want information, please don't 
call, write Sinclair Research, Ltd., 2 Sindair 
Plaza, Nashua, NH 03061. 

(Sorry, no refunds on software. Defective 
cassettes will be replaced.) 

CaU toll free 

800-543-3000 

(operator 509) 



Ad. code: 
B4PO 



Mail to: Sinclair Research. Ltd. 

One Sinclair Plaza. Nashua. NH 
03061 



Check the boxes of all Check or money order 
cassettes you want at left. enclosed. 

Fill in the space beside total for your total payment 



O 1 cassette: $15.00 

□ 2 cassettes: $25.00 
(save $5.00) 

□ 3 cassettes: $35.00 
(saw $10.00) 

:.: 4 cassettes: $45.00 

(save $15.00) 
OS cassettes: $50.00 

(save $25.00) 

□ 6 cassettes or more: 
$10.00 each $ 



Plus ShippingiHandliiiK $5.00 



Total: 



U.S. Dollars 



Name 



Street 



City 



State 



Zip 
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Spelling checkers 



[Continued] 



The cure is simple, however: Push a 
special key on the keyboard, and the 
checking program performs a "file 
maintenance." In a few minutes, the 
dictionary is automatically reorga- 
nized with your new words in the 
proper sequence for searching. 

Other programs employ separate 
dictionaries on the disc. MicroProof, 
for instance, uses two: the one that 
comes with the program and a second 
one that consists of words you have 
included. 

The words may be added to the sup- 
plemental dictionary while you're 
proofing a document, or you may add 
(or delete) an entire list of words in a 
separate, independent process. 

The real advantage, however, is 
that you can pop in a disc containing a 
special dictionary of engineering, le- 
gal, or medical terms, for example, de- 
pending on the work you're currently 
doing. A single, massive dictionary 
containing all these terms simply 
wouldn't fit on most discs. 

What was that? 

At times, a computer can seem aw- 
fully human— it makes mistakes. Of 
course, with a computer the mistakes 
are totally "logical." For instance, cer- 
tain punctuation marks, such as a hy- 
phen, dash, and apostrophe, present 
problems for some spelling checkers. 
A dash, for instance, could be taken as 



part of a word. And an apostrophe 
could mean adding an 's to the end of 
every noun in the dictionary. Hy- 
phens are a special problem: Some- 
times they are needed, and sometimes 
they should be ignored. Before you 
buy a spelling program, check it out 
in the store with bullet-proof and 
buzz-saw. Spelling checkers that sim- 
ply ignore the hyphen will accept 
them. But in standard usage, bullet- 
proof is one word and buzz saw is two; 
neither uses a hyphen. Normally, hy- 
phenated words are displayed and you 
must judge them for accuracy. 

Since many programs display all 
potential errors in lower case only, 
you could be surprised by fragments 
such as ca, ct, or co. That's a minor 
problem, however, since they are only 
the lower-case abbreviations of Cali- 
fornia, Connecticut, and Colorado. 

You may also see letters such as 
these if your word processor uses spe- 
cial embedded commands or control 
characters for special purposes (to put 
a word in boldface, for example, or to 
start a new page). Naturally, though, 
you quickly become accustomed to 
seeing these displays and ignore 
them. 

There is one other potentially more 
serious problem with many spelling 
programs: They can miss an incor- 
rectly spelled word. It can happen be- 
cause of something called "hashing." 



Hashing means that a numerical rep- 
resentation of each word is stored in 
the dictionary— not the word itself. 
This coded form of the word is called a 
hash version, and it usually takes up 
less room on the disc than the word it 
represents. This makes the dictionary 
smaller (allowing more to be squeezed 
onto one disc), and it also makes the 
searching go much faster. 

The problem occurs when there's a 
hash collision (their words, not mine). 
That means the word being checked 
in your document has the same code 
as an accepted code in the dictionary. 
MicroProof, for example, accepted hy- 
penated in my text. Mathematically, 
the incidence is rare; it can happen, 
though. 

There is one final limitation to all 
spelling checkers: Don't expect them 
to correct your grammar. To, too, and 
two are all acceptable spellings, but 
you've got two know how too use 
them, to. 

A spelling-checker program is not a 
replacement for proofing your docu- 
ment—or learning how to spell. 

Quite the contrary, in fact. By re- 
peatedly showing me words I had 
commonly misspelled in the past, it 
has taught me to spell them correctly. 
And that has helped my overall style 
of writing: I've become more confident 
with old words and more daring with 
new ones. IE 



PS guide to spelling-checker programs 



Program 



Apparat, Inc. 

4401 S. Tamarac Pkwy. 

(303) 741-1778 

Artsi, Inc. 

5547 Satsuma 

N. Hollywood CA 91601 

1213) 985-2922 



Box 339 

Tijeras NM 87059 
(505) 281-1634 

Cornucopia Software 
Box 6111 
Albany CA 94706 
(415) 893-0633 

Cornucopia Software 



rus 

2401 Marinship Way 
Sausalito CA 94965 
(800) 227-0112 



Lifeboat Assoc. 
1651 Third Ave. 
New York NY 10028 
(212) 860-0300 



Magic 
Words 



Electric 



MicroProof 



Easy Spell 



For TRS-80 III. 10.000-word < 
tionary 



For Apple II, 14,000-word dictio- 
nary, doesn't correct errors in 
context, won't catch errors in hy- 
phenation 

For TRS-80 III. 38,000-word dic- 



For CP/M-based computers and 
all TRS-80 models, 50,000-word 
dictionary, suggests correct 
spelling 

For CP/M-based computers and all 
TRS-80 models, 50,000-word dic- 
tionary, corrects errors in context 

For IBM personal computer, 
80,000-word dictionary, displays 
and corrects all errors in context, 
won't catch errors in hyphen- 
ation 

For CP/M-based computers, 
25.000-word dictionary, suggests 
correct spelling, has difficulty 
wnn Documents larger man zu* 



Microcomputer Ind. 
500 E. Oak St 
Fort Collins CO 80524 
(303) 221-1955 

Micro Pro Intl. 
33 San Pablo Ave. 
San Rafael CA 94903 
(415)499-1200 



Oasis Systems 
170 Laurel St. 
San Diego CA 92101 
(714) 291-9489 

Perfect Software 
1400 Shattuck Ave. 
Berkeley CA 94709 
(800) 227-5488 



Sensible Software 
6619 Perham Dr. 
W. Bloomfield Ml 
(313) 



Software Toolworks 
14478 Glorietta Dr. 
Sherman Oaks CA 91423 
(213) i 



Sorcim Corp. 
2310 Lundy Ave. 
San Jose CA 95131 
(408) 942-1727 



Spell Star 



The Word 
Plus 



Speller 



To be used with WordPro on 
Commodore 8000 seric 
word dictionary 



To be used with Wordstar on 
CP/M- or MSDOS-based comput- 
ers, 20,000-word dictionary, 
won't catch errors in hyphen- 
ation 

For CP/M-based computers. 



rors in hyphenation 

For any CP/M-based system, 
50,000-word dictionary, doesn't 
correct errors in context, won't 
catch errors in hyphenation 

For Apple aiid Apple with CP/M, 
85,000-word dictionary, suggests 
correct spelling, doesn't correct 
errors in context won't catch er- 
rors in hyphenation 

For any CP/M-based system, 
20,000- to 40,000-word dictio- 
nary, doesn't correct errors in 
context, won't catch errors in hy- 



For CP/M-based computers. 



correct errors in context, won't 
i in I 
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John Deere owners last longer. 

Once a John Deere owner, always a John Deere owner. Or so it seems. 

Bill Hendrickson, for instance, has been riding his 110 TVactor since 1965. 
And when he does eventually replace it, he, like most John Deere tractor owners, will 
probably stay with John Deere. 

But that's not surprising when you know how they're built. 

Even the smallest John Deere lawn and garden tractors have features like solid 
steel frames and cast-iron axles with heavy-duty spindles and bearings. Their depend- 
able 4-cycle engines, ranging in size from 10 to 16 hp, are enclosed and isolated for 
a smoother, quieter ride. And John Deere offers dozens of durable power-matched 
attachments including center-mounted rotary mowers with 38- or 46-inch cutting widths. 

John Deere lawn tractors also have a loyal following. With five models to 
choose from, you can select mowing width, drive system and power size from 8 to 16 hp. 
All feature electric start, smooth 4-cycle engines and efficient deep- tunnel mowers. 
And all offer year-round performance with optional front blades, snow throwers, dump- 
carts and rear baggers. 

John Deere also builds top-quality riding mowers. The 5-speed 68 has an 8-hp 
synchro-balanced engine; a 30- or 34-inch rotary mower; and a shift-on-the-go, 
gear-drive transmission for greater durability. 

In fact, the John Deere 68 may be the finest rider you can own. Just ask any 
of the folks who do. 

For more information or the name of your nearest dealer, call 800-447-9126 toll 
free (800-322-6796 in Illinois) or write John Deere, Dept. 50/59, Moline, Illinois 61265. 




I. SUPERCHIPS 

{Continued from p. 79] 



with artificial intelligence will require the complex calcu- 
lations and huge memory banks practical only with VLSI. 
I've recently visited several firms involved in advanced 
VLSI. It's clear that superchip technology is already pro- 
ducing awesome results. But advances during the next de- 
cade promise developments that can hardly be imagined 
now. 

Birth of the chip 

This rapidly evolving technology got its start in 1958. 
Before then, electronic circuits could only be made with 
discrete components— for example, pea-size transistors, 
half-inch-long resistors, capacitors, and other compo- 
nents—installed and soldered on circuit boards. Computer 
circuits required labor-intensive, costly assembly of a 
great many separate components. 

But in 1958, Jack Kilby at Texas Instruments devised 
a method of building a complete electronic circuit on a single 
piece of semiconductor— an integrated circuit. The follow- 
ing year, another IC pioneer, Robert Noyce at Fairchild 
Semiconductor, unveiled another technique of forming cir- 
cuits on slabs of silicon and interconnecting them. By the 
1960s, the race was on to pack more and more components 
onto ICs. 

An integrated circuit performs the same functions as 
circuits with much larger discrete components. So-called 
monolithic ICs are made in interconnected layers on a sil- 
icon wafer. For each layer, the wafer is coated with a 
chemical called a resist. Images of circuit patterns are 
then projected onto the resist (see diagrams), which acts 
like photographic film, recording each layer of the circuit. 
Subsequent steps expose sections of the silicon wafer by 
chemically dissolving portions of the resist. Exposed sili- 
con areas are modified (doped) with different materials to 
create transistors, resistors, diodes, and capacitors. A thin 
layer of metal evaporated onto a layer of insulating mate- 
rial interconnects components through holes in the 
insulator. 

A large wafer can hold hundreds of chips made simulta- 
neously on its surface. And each chip may have hundreds 
or even millions of electronic circuits to perform the func- 
tion it was designed for. As more circuit functions— mem- 
ory, computing, data timing, for example— are squeezed 
onto a chip, the space they occupy as well as their cost are 
reduced. Since the components are packed together so 
tightly, signals can pass very rapidly from one chip circuit 
to another. This density also boosts reliability, since most 
connections are part of the IC itself. And each tiny chip 
requires miniscule amounts of power compared with cir- 
cuits using discrete components. As IC transistors become 
smaller they require less power and, within limits de- 
scribed later, can operate faster. 

There are obvious advantages in packing as many com- 
ponents and circuit functions as possible onto each chip. To 
accomplish this, the dimensions of components within ICs 
have been shrinking about 11 percent each year. During the 
early 1960s, component dimensions on ICs were about 25 
microns (thousandths of a millimeter) wide. Today, circuit 
features on chips are typically three microns wide, al- 
though Hewlett-Packard has moved to 1.5-micron technol- 
ogy for its new 450,000-transistor microprocessor chip (see 
"Science Newsfront," this issue). 

VLSI superchips carry more components than large- 
scale-integration (LSI) chips: For computing functions, 
VLSI transistors are grouped into logic-gate circuits, each 
with an average of three transistors. One function of a log- 
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ic gate might be to deliver an output signal only when it 
receives two input signals. Definitions vary, but chips 
with more than 2,000 logic gates are usually considered 
VLSI. Less-complex microcircuits, down to 100 gates, are 
LSI. Semiconductor memories, with less-complex circuits 
for each memory element, are defined differently. 

As IC-component size shrinks each year, doubling the 
scale of integration, VLSI circuitry becomes overwhelm- 
ing. "Given the complexity of these circuits, the number of 
hours needed for human design alone would be virtually 
impossible," says Barry Cohen, manager of corporate com- 
puter-aided design (CAD) support services at Intel Corp., a 
leading superchip manufacturer. 

Recently, at Intel's Santa Clara, Calif., headquarters, I 
saw how important computers have become in VLSI de- 
sign. Navigating a maze of shoulder-high office partitions, 
I spotted desk-top CRT terminals, linked to a main-frame 
computer on the floor below, as often as you'd see typewrit- 
ers in most offices. Designers scrutinized large-circuit 
blueprints and intricate patterns on CRTs. 

Cohen described the CAD programs Intel uses to check 
circuit performance before a pattern is etched into silicon. 
One program simulates the electrical performance of more 
than 2,000 transistors; another tests the logic operation of 
tens of thousands of gates. CAD verifies circuit layouts, 
ensuring that parts aren't too close or components don't 
overlap. "Other programs verify that what was laid out is 
actually achieved with electrical connections," he said. 

At Intel, an initial series of silicon wafers for a new chip 
design are run off a production line. "If yields aren't where 
they should be or performance isn't what's desired," Cohen 
said, "engineers feed data about defective chips back to 
their computers." Yields— the number of good chips on 
each wafer— are critical for a company's economic survival 
and are closely guarded secrets. 

As information about chip designs that reduce yields is 
fed back to CAD programs, the programs become "smart- 
er" at pinpointing problems in other new chips. 

Design-program diversity 

Computer programs for creating superchips have 
evolved into several categories. One type of CAD program 
uses so-called standard cells. These are sections of circuits, 
such as logic gates or memory, that are stored with the 
CAD program. A customized chip for a specific function 
can be ordered somewhat like an auto dealer orders a car 
for you. While a dealer requests standardized transmis- 
sions, engines, and other components, a chip customer 
tells a VLSI firm what the microcircuit must do. The CAD 
program then calls the proper standard cells from its li- 
brary. Just as a car manufacturer ensures that a transmis- 
sion maximizes performance from an engine, the CAD pro- 
gram selects standard cells that work best together. 

The newest type of CAD program is called a silicon com- 
piler. Continuing the analogy to cars, a compiler is similar 
to having direct access to an auto maker's engineering- 
design department: You describe your dream car and the 
department starts from scratch to design and build it. 

As car designers turn to engineering fundamentals for 
the most efficient design, the silicon compiler arranges ba- 
sic computer circuits in their most logical arrangement. 
The silicon compiler designs a chip by first organizing its 
overall functions into blocks— areas that will eventually 
become rectangular sections etched into the chip surface. 
Then the compiler figures out how to fill these blocks with 

Continued 
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New from NRI 



Industrial Electronics 
with color computer. 



Get a head start in the 
emerging technologies with 
practical training in control 
systems, instrumentation, 
robotics, optoelectronics, 
and lasers. Exclusive 
computer-aided instruction! 

Here's the training that gets you into 
the heart of American industry's rebirth. 
Over $5 billion a year will be spent in 
automation alone. . . $2.3 billion in com- 
puterized control systems. . . $600 million in 
industrial robots and robotics is only just 
getting underway! lb help meet the soaring 
demand for people to operate, maintain, 
repair, and design these control systems, 
NRI has created the only complete training 
in Industrial Electronics for Instrumenta- 
tion and Control Technicians. 





Your training includes the TRS-80 color 
compnter, the NRI Discovery Lab, interfac- 
ing breadboard, digital multimeter, fre- 
quency counter, computer-assisted training 
programs, audio Instruction tape, and 46 
profusely illustrated lessons. 



(Tks-w is i ttidemaA of tlw Radio Shack division of Tandy Corp ) 



Learn on Your Own 
Computer 

NRI training is more than lessons. . . 
it's experiences. You learn by doing, 
using the TRS-80™ color computer to learn 
about control systems, programming, and 
troubleshooting. It comes with special 
computer-aided instruction programs to 
speed learning, is expandable for business 
and personal computing, and is yours to 
keep. And that's just the beginning. 

NRI's exclusive Discovery Lab* is de- 
signed to interface with your computer and 
special breadboarding card so you build 
demonstration circuitry, "see" inside your 
computer, and follow its operation. You also 
get professional quality instruments, in- 
cluding your own digital multimeter and 
CMOS frequency counter You'll use them 
during your hands-on training, keep them 
to use in your work. 

No Experience Needed 

Your NRI training is thorough and 
complete. Starts you with the fundamentals, 
builds step-by-step up to the most advanced 
concepts. You learn about automatic con- 
trol and feedback systems, control motors, 



numerical control systems, lasers and 
optoelectronics, robotics, microprocessors, 
instrumentation, computer peripherals, 
and much more. NRI keeps you up with 
technology to make the most of the big 
demand for control and instrumentation 
technicians. 

Send for Free Catalog 

Send the postage-paid card for NRI's 
big electronic careers catalog. There's no 
cost or obligation, and no salesman will 
call. In it, you'll find complete lesson plans, 
equipment descriptions, and career oppor- 
tunities in this exciting field. You'll also get 
information on almost a dozen other elec- 
tronic courses including Microcomputers, 
Electronic Design, TV/Audio/Video Servic- 
ing, Digital Electronics, and more. Act today 
and get on with your future. If card has been 
used, write to us. 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, DC. 20016 




We'll give you tomorrow. 
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circuits and wire the blocks together. Because they are so 
new, VLSI compiler programs are just coming into use. 

Many chip manufacturers, including IBM at its East 
Fishkill plant, use a third type of CAD program oriented 
toward master-slice or gate-array technology: These are 
partially completed wafers with the chips finished except 
for several of the top layers. Depending on a customer's 
needs, a CAD program determines how these topmost chip 
layers will be connected. These final connections alter how 
the array of logic gates on each chip functions. The tech- 
nique might be compared to a car maker preparing many 
chassis ahead of time, then altering the final product by 

Continued 
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Electron-beam tools (above) draw intricate circuit patterns on 
stencil-like masks coated with a liquid plastic called a resist. Af- 
ter processing, mask patterns are projected onto resist-coated 
silicon wafers. A wafer, such as the one at left, carries many tiny 
chips, each a complete circuit. A dozen or more mask exposures, 
alternated with processing outlined below, create chip circuits 
like layers on a cake. Ultra-thin electron beams, guided by a 
computer, can also write patterns directly on wafers, bypassing 
masks. But this is too slow for high-volume production. A faster 
process, called step-and-repeat (left), uses projected light. 
Masks created for a single chip instead of a wafer, and up to 10 
times the size of a chip, project patterns on a wafer. The wafer is 
then moved slightly and the adjacent chip pattern is exposed. 
Resists sensitive to light instead of electrons are used. Because 
they're optically reduced, defects that might spoil other fabrica- 
tion processes may go unnoticed in step-and-repeat masks. 



RESIST 



SILICON DIOXIDE AREA TO BE ETCHED AWAY 




SILICON WAFER 



IONS IMPLANTED AFTER ETCHING 
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Full-field projection (bottom left) is an older lithographic process 
that's faster than step-and-repeat: A narrow slit passes before an 
ntense source of ultraviolet light, projecting a mask image of an 
entire wafer onto the silicon disc through a system of curved 
mirrors. After each exposure, etching with chemicals or streams 
of ions removes some resist areas. This exposes the layer be- 
neath the resist (figure above). Chips are made with layers of 
insulating material such as silicon dioxide, metal interconnec- 
tions, and doped regions— silicon with atoms diffused into it that 
alter its electrical properties. Wafers may be heated red-hot in 
furnaces, with gases released inside for doping; or ion implant- 
ers, accelerating dopant atoms with high voltages, may spray 
the wafer surface. A laser or diamond saw cuts individual chips 
from the wafer for final electrical testing. 
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FRESH AIR 
BREAKTHROUGH! 

AMERICAS NEWEST AND MOST POWER- 
FUL BIPOLAR IONIZING-PRECIPITATOR 
CLEANS YOUR AIR OF HARMFUL, IRRI- 
TATING POLLUTANTS BETTER THAN ANY 
OTHER ROOM IONIZER. 



IF YOU WANT CLEAN FRESH AIR OR YOUVE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOES NT WORK THEN READ THIS... 



Is your indoor air fresh, clean and alive? Indoor air pollution is becom- 
ing a national health hazard. Energy efficient airtight buildings are 
stifled with stale polluted air which contains tobacco smoke, smoke 
and soot from fireplaces, heating systems and cooking appliances, as 
well as dust, pollen, viruses, and bacteria. Most of these pollutants are 
so small (under 5 microns) that they are not effectively removed by 
common small filter-fan units. Scientific tests show that these noisy 
toy-like devices which emit chemical "citrus" odors are no match for 
high-powered ionizers in thoroughly cleaning indoor air. 

ANOTHER IMPORTANT DIFFERENCE 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in some units. 

Filter fan units do not emit negative ions. The COLLECTOR, by Zestron, 
creates trillions of these beneficial ions every second, while giving 
you the best performance, value and technology in air cleaning. 

THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR by 
Zestron takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on the 
collector panel. This easy to clean panel features a scientifically for- 
mulated surface that electrostatically attracts the vast majority of 
airborn pollutants to it rather than to the floor or walls near the ionizer. 
Other bipolar ionizers with porous collecting surfaces that absorb 
odors and unsightly grime are almost impossible to clean. 

AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ash tray on 
top of the panel. Place a lit cigarette in the ash tray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ash tray and then nose-dives 
onto the collector panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts! The COL- 
LECTOR by Zestron is the only ionizer on the market that cleans the 
air powerfully enough to accomplish this test. 

ADJUSTABLE OUTPUT 

Some people prefer fewer ions at night. The COLLECTOR is the only 
adjustable bipolar ionizer that allows you to set the ion level to your 
personal preference 

THOUSANDS OF SATISFIED USERS 

Don t you, your family and friends deserve the healthy clean fresh air 
that Zestron ionizers have brought to thousands of satisfied users? 
Users write: "I simply can not believe how much better I feel!' Dr. E.K., 
DDS — MA; "I smoke heavily and it has cleared the air as advertised" 
G.P— WA; "I haven't taken the top off my nasal decongestant spray 
since using your product. I was previously a chronic user!' G.S.— SD. 

When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 



SILICON VALLEY TECHNOLOGY 

The COLLECTOR, incorporating years of high reliability design expe- 
rience, is built with quality parts in the heart of Silicon Valley, USA. to 
give you years of trouble free service. 

The COLLECTOR operates anywhere in your home or office for pen- 
nies a month and has nothing to wear-out or replace. 

SUPERPOWER OUTPUT 

The COLLECTOR by Zestron is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air cleaning 
increases with more ion output, and Zestron ionizers give you the 
highest output (without detectable ozone). Check the comparison 
chart below. Note that many of the other ionizers on the market do not 
come equipped with a COLLECTOR or do not state ion output as 
measured in the industry standard of ions/cc/sec. at one meter 

ADVERTISED 



IONIZER 


OUTPUT (1 m.) 


COLLECTOR 




ions/cc/sec. 




The COLLECTOR 


1,200,000 


YES 


by Zestron 






JSA Bubble 


not stated 


YES 


Orbit 


not stated 


YES 


AirCarell 


236,000 


YES 


Ion Fountain 


540,000 


NO 


Ion Cloud 


350,000 


NO 


Ionosphere 


350,000 


NO 


Modulran 


75,000 


NO 


Ion Breeze 


not stated 


NO 



FREE ION DETECTOR 

A FREE remote ion detector comes with each ZESTRON to 
verify and compare output. When you place the detector next 
to a ZESTRON and a competitive unit, you will see greatly 
reduced or no output from the competitive unit! 

SATISFACTION GUARANTEED 

Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full refund including return postage. The COLLECTOR has a full one 
year warranty on both parts and labor excluding abuse. 

ADDITIONAL DEALERSHIPS AVAILABLE 

Reorders are pouring in, customers write: "We are enjoying the results 
of the first one and are ordering two more" Dr. J.B., M.C.-CA; "I'm a 
distributor for three other ion companies, and have to say I am 
extremely, extremely impressed;' T.N.— CA. 

ZESTRON, the leader in ion technology, has created a unique DEAL- 
ERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 

TO ORDER -FREE SHIPPING 

Send your check or money order for $119.95 for one or $104.95 each 
for 2 or more (Calif, res. add 6.5% tax) or credit card users may call 



TOLL FREE: (800) 372-1200 
In Calif.: (800) 392-1200 
or (408) 371 -1200 



ZESTRON, INC. Dept. 
667 McGlincey Lane 
Campbell, CA 95008 
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Unbelievably 
lust 

$1695 

'but read th* 
ad for an 
even mora 

astonishing 
offer! 



The most incredible value 
we have ever offered! * 

Digital Divers Watch 

our first question probably is: what is the 
catch, what Is the angle? Can anybody, even 
Russell's, offer a Digital Diver's Watch for lust 
116.95? The simple answer is that we want to add 
at least 25,000 names per month to our mailing list. 
Offering hl-value merchandise at unbelievable prices 
s the proven way to do it. 

The "Soort 150" Dioital Diver's Watch Is the "state of the 
art". It has superb quartz movement, of course - guaran- 
teed accuracy to within 5 sec. / month. The time display is 
oversize - one-half again as large as "standard" digital watch- 
es—so you can easily read it, even in dim light. There are 6 func- 
tions: hours, minutes, seconds, months and date and a full stop- 
watch movement! You can time a race, your scuba diving, or your rally time. 

The Watch is totally sealed. We guarantee it to a depth of 300 feet and you can 
stay down as long as you wish. If you want to go deeper than that, you are on 
your own. The "Sport 150" is powered by a tiny mercury cell. It will last for one 

year and is easily re- mi mtmt „^^^^^^^^^^_ tMM ^^^^^^ 

placed. As lo the looks ol 
the "Sport 150" : be your 
own judge! We think 
that it is probably the 
most handsome and most 
comfortable watch ever 
designed. 



In order to build our mailing list we bring 
you the " Sport 150 " at the almost unbelieva- 
bale price of $16.95. But here is our truly 
astonishing offer: buy two watches for 
$33.90 and we will send you a third one ab - 
solutely FREE, with our compliments ! We 
may be going a little overboard in our effort 
to make new friends and new customers - 
cooler heads may eventually prevail. So 
take advantage of this offer while it is a- 
vailable and order your "Sport 150" Digital 
Diver's Watch today! 



FOR FASTEST SERVICE ORDER 

TOLL FREE (800) 227-3416 

In California Call (415) 433-7540 

Please give order #236919 and your major charge- 
card number and exp. date. If you prefer, mail 
check or chargecard authorization for the total a- 
mount plus $1.50 for post. /ins. per watch ($2.50 
for 3 watches) plus sales tax for CA delivery. You 
have 2-week return privilege and 1-year guarantee, 
of course. For quantity orders please call or write 
"Premium Manager". 

TT» Bueh S>»et 

, Sm Franctsoo, CA M 1 o© 

s Russell's, 1982 

Wntc us for our very unusual catalog - free! 
When in San Francisco, visit our Bush St. store! 
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Movies, 
Sports, Shows 
- 24 Hours a Day ! 

Imagine . . . the highest quality, most pop- 
ular selling, micro-wave receiver system 
in the country . All for only $165.00. 

Receive 24 hour a day movies, specials, 
sporting events, and more, all on your 
present television set. Install this high- 
powered parabolic dish system in just 
minutes, then sit back, relax and enjoy 
great 24 hour, commercial-free program- 
ming. The HMR-20 A microwave receiver 



SPECIFICATIONS 
HMR-20 A 

GAIN- 45db 

FREQUENCY- 

2.1 - 2 6GHz 

DISH SIZE- 

20 "full 
parabolic 

TUNING- 

55 thru 75Mhz 




system is designed to be installed within 
sixty miles of the microwave transmission 
station in your area (unobstructed line- 
of-sight), and comes complete with all 
hardware: 60 feet of coaxial cable, cable 
adapters, power supply tuner, and instal- 
lation instructions ... All for only $165.00, 
including shipping and handling. We also 
offer our newest and most powerful 
antenna, the HMR-28 A . . with 40% more 
power for the sharpest picture possible 
and the longest signal distance . . . only 
$220.00 including shipping and handling. 
Both of these great antennas are tuneable 
through 44 frequencies, providing you the 
greatest selection of programming. Both 
units carry a 6-month limited warranty on 
defects in material or workmanship*. So 
don't wait another minute, call us right 
now, our lines are open 24 hours, our 
operators are ready to take your order. 

TOLL FREE FOR ORDERS ONL Y 
1-800-854-0561 Ext. 806 
in California. Alaska. Hawaii 
1-714- 953-8168 
For Information 1213) 956 5508 
Sorry, no collect calls 

We gladly accept VISA or Mastercard or 
money order (allow 2 wks). If you prefer, 
your personal check (allow 4 to 6 wks). 



*00 



REGULAR 
SUGGESTED 
RETAIL- $ 325 



All units returne' 
subject lo a IS* 



lor refund thai ; 
restocking cnarc 



SELECT MARKETING INC. 
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COMPLETE AND MAIL - SELECT MARKETING, P.O. BOX 833, CORONA, CA. 91720 1 
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COMPLETE UNIT 


S220 




California RasidKia Add 6% Saint Tax 
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SUPERCHIPS 



varying the parts put on top of 
them. 

One disadvantage of this master- 
slice technique is that many of the 
gates may go unused for a particular 
customized chip. But the advantage is 
that orders for custom chips can be de- 
livered rapidly. 

Computers on the line 

As VLSI chip structures grow ever 
narrower, computers are also being 
used on production lines to maintain 
ultra-precise control of manufacturing 
equipment. At its East Fishkill facili- 
ty, IBM uses them to collect extensive 
data about each wafer during the pro- 
duction process. Big main-frame com- 
puters are tied to smaller models con- 
trolling factory areas, which in turn 
"talk" with microcomputers built into 
individual production tools. 

IBM's Mayo, who supervised the in- 
stallation of microprocessors in man- 
ufacturing tools at East Fishkill a few 
years ago, stressed the advantages of 
having computers in each piece of 
equipment. In one small room a fur- 
nace was heating a tray with up to 
200 wafers. The silicon discs glowed 
red. "By using computers to control 
the temperature and time it takes to 
go from one temperature to another, 
you avoid the buildup of stress that 
can cause a wafer to bow," he said. 

As the wafers heat, impurities in- 
jected into the furnace atmosphere 
diffuse into the silicon. To shorten the 
exposure of wafers to high tempera- 
ture, one trend is to boost the pressure 
inside the furnace, Mayo said. Higher 
pressures speed the diffusion process, 
permitting lower furnace tempera- 
ture. "Another trend is away from hot 
processing to ion implantation," he 
said. This technique avoids tempera- 
ture stress on VLSI wafers altogether 
by adding impurities with a beam of 
ions. 

We passed dozens of super-clean 
rooms where workers wore lint-free 
gowns and caps to reduce dust. To en- 
ter these rooms, Mayo would even 
have to cover his gray-flecked beard 
to avoid potential contamination of 
VLSI wafers. 

At one point along IBM's automat- 
ed line, I watched resist being applied 
to a wafer. Under computer control, a 
tiny arm swung into place over a 
gray, four-inch wafer. A measured 
amount of clear viscous resist was 
squirted onto the surface. The arm 
was withdrawn, and the silicon disc 
began spinning, smoothing the fluid. 

Continued 
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No wonder they call it the SUPERFONE! 

At Last— a Cordless Phone 
with TWICE the Range, Sound 
Fidelity to Rival Phones with 
Cords, and a Privacy Code 
System— All This in a Phone 
Less Than an Inch Thick! 

The Super Fone is less than I" thick. The base unit has a built-in speaker phone, 
a fully independent intercom and is 1 10 volt-220 volt switchable. 



Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

1. The range is limited to 600 to 700 
feet 

2. Some of them sound as though 
you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more Never again. 

Range: 1500 Feet OR MORE! 

The SuperFone 650 uses state-of- 
the-art electronics to bring you the 
ultimate cordless phone Sound quality is 
superb — and it stays superb, 1500 feet or 
more from the base station That's more 
han twice the distance of standard 
rordless phones. 

Only SuperFone 650 has a secret 
:ode system to prevent interference and 
Use operation of the phone. You choose 
Tom 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
rhange when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
zlse can hear or speak on your carrier- 
wave. 

En o rm o us Range 

We say the SuperFone 650 has a 
range of 1500 feet 

Notice we didn't say "up to" or "as far 
is" 1500 feet. There's no hedging, 
De cause this seems to be the minimum, 
iot the maximum range. 

Users report 1800 and 2000 feet, 
[hat's nearly half a mile. SuperFone 650 is 
i radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
cackling when you get half a block away. 

You can tell when you heft it. It's a 
Jttle Giant. You can feel the power inside. 
A/hat a marvel of electronic engineering it 
s! And it's tough, too. It fits into your shirt 
Docket, and you can bounce it around all 
lay without damaging it. 

Spe&kerphone, Intercom — 
Everything! 

SuperFone 650 is The Everything 
Phone Anything any phone can do, it can 
do. 



First, the base station is a speaker 
phone Touch a button and you can have 
a hands-free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom You can page 
the handset from the base unit and have a 
private conversation You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 

3 0-Second Installation 

Plug your SuperFone 650 into any 
wall AC outlet Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain controD to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95. If you want the SuperAntenna 
with H. giving you a range of a mile — or 
even more — you can have both for 
$319.95. (Or you can get the Super- 
Antenna alone for $79.95.) 

Wc Absolutely Guarantee! 

Use the SuperFone 650 (or any 
electronic instrument you acquire from 
us) for up to 30 days. If for any reason you 
decide not to keep it, return it for a 100% 
refund. 

The SuperFone 650 — $249.95 
The SuperAntenna — $79.95 
BOTH Phone and Antenna — 
$319.95 

Supe Range 3Vi mile phone or 
SupeRange with 8-mile Super- 
Extender unit - write for information. 
(This phone for export only). 
Adapter for Multi-line telephone — 
$39.95 

Add $4.50 per total order for shipping. 




For Export Only 
THE MOST POWERFUL 
PHONE OF ALL TIME — 
3>/2 TO 8 MILE RANGE! 

The SapeRangc phone is so 
powerful we're authorized to sell it for 
export only. 

This phone operates clearly, up to 
3'/2 miles from the base station. Add the 
SirpcrExtender unit and the range goes 
up to an incredible 8 miles. 

Write for information about this 
remarkable instrument. 



TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 

The StrpexAntenns will give your 
cordless phone, regardless of soak* or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2.000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 




For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day, seven days a week: 

1-800-824-7888 

Ask for Operator 551. 
(in California: 1 -800-852-7777) 

The SuperFone 650, SuperAntenna, and 
SupeRange phone are more electronic 
marvels from 

M€W HORIZONS 

Dept. PS4. , 1 Perm Plaza. Suite 100 
New York. NY 10119 



Move over, Science-fiction writers. 
We're selling your secrets. 

From Anywhere in the World, Listen to What's Going On 
in Your Home or Office (Without Anyone Knowing It). 
Or - Listen Right Through a Brick wall As Though It weren't There. 
Or - Change Your Telephone voice So Your Own Mother 

Wouldn't Know Who's Calling. 



The "Listener" 



The LISTENER is small, unobtrusive, not the kind 
of thing anyone would look at twice 

But plug it into any modular phone outlet and it 
gives you an 
open ear into 
what's going < 
on, from any 
phone in the 
world. 

Visualize this 

You're a few 
Dlocks away ano want to know if the baby is 
awake. Dial your number. The phone won't ring, so 
no sound will disturb the baby's sleep. But your 
"beeper" puts a signal into the line, turning on 
the LISTENER. 




What a powerful listening device it is! The 
LISTENER will pick up not only a baby's whimper 
but water running in the tub 80 feet away. 

Suppose you suspect that because you're out of 
town your employees are playing poker in the 
office at night Call from any phone The LISTENER 
will tell you It also will tell you if a piece of 
equipment is operating 

If you're not invited to a meeting in your 
conference room, go anyway; the LISTENER will 
send you every word, wherever you are 

The LISTENER can save your property — and 
even your life. Suppose you're coming home late at 
night and think you see a shadow inside your 
home Go to any phone and call. If there's a sound, 
you'll hear it The LISTENER is your silent, hidden 
watchman 1 



Private detectives have dreamed of such an 
electronic eavesdropper They want it for more 
exotic uses than you do, but the LISTENER will 
give you peace of mind you never had before. The 
kids said that while you're on vacation, they'll be in 
bed by eleven. Are they? One quick call will tell you 

Call From Anywhere In the World 

Plug the LISTENER into any modular phone plug, 
out of sight, and forget it until you want to use it. 
Carry the beeper with you. What security you'll feel, 
knowing you can "tune in" to your home or office 
whenever you like. 

The complete LISTENER, including beeper, is 
$199.98, plus $2.50 shipping. Peace of mind is 
worth ten times that, don't you agree? 



The Telephone 
Voice Changer 

It's right out of James Bond! Push a button and 
the VOICE CHANGER gives your voice completely 
different characteristics. The person on the other 
end of the: phone won't 
- now it s you 



The VOICE 
CHANGER is more 
than an "electronic 
handkerchief" — it 
' doesn't cause your 
voice to sound filtered 
it literally changes tone 
and timber. 



Choose from two separate, distinct Changer 
Channels. If you're alone in a business office, it'll 
sound like an employee answering. If you live 
alone, you can get rid of pesky calls by pushing 
Channel 1 or Channel 2 and saying. "Sorry, that 
person isn't in." 

How It Work* 

The VOICE CHANGER is powered by two 
ordinary penlight batteries. One set of lead-in wires 
connects to your telephone base; the other clips to 
the wires leading to the handset 

Pushing the button labeled "Ordinary "puts your 
normal voice through the line Pushing "Channel 1 " 
changes timber and texture. Pushing "Channel 2" 
creates different characteristics from Channel 1 
Thus you have three voice options — your own. 
plus two changed voices. 



MAKE NO MISTAKE! THE VOICE CHANGER 
DO ESN T MUFFLE YOUR VOICE OR MAKE IT 
UNINTELLIGIBLE It literally changes the quality of 
sound — space-age electronics at work. 

Use the VOICE CHANGER to reach that doctor, 
lawyer, or business executive whose secretary 
knows your voice and who always is "out" when 
you call. Use it to screen your own incoming calls. 
Use it for just plain fun. Any time you like, during a 
conversation, push the "Ordinary" button and your 
regular voice returns to the wire. 

The VOICE CHANGER is yours for $99.95- two 
for $89.98each (Plus $2 50 shipping per total 
order). When you consider the many uses of this 
brilliant electronic instrument, it's a real bargain Of 
course it has the standard New Horizons 
guarantee 



The Super Ear 

You'll hear it all. 

Effortlessly, you can hear not |ust a baby s cries 
but quiet breathing — through a concrete wall a 
foot thick. Put the earphone in your ear and place 
the SUPER-EAR on the 
wall. That's all there is 
to it. 

SUPER-EAR hears 
everything — and, even 
more astouding, hears 
it clearly. It's as though 
the wall weren't there. If 
you're coming home late 
at night and think 
intruders are in your 
residence, let SUPER- 
EAR find out for you. 
Want to know if the 
meeting is over in the 
room with the closed 
door? SUPER-EAR will 
tell you in a second 




•THE LISTENER 

□ Electronic Security Monitor $199.99 

□ (two for only $189.98 each) 

'THE VOICE CHANGER 

□ Voice "Timber" Changer $99.98 

□ (two for only $89.98 each ) 

•THE SUPER EAR 

□ Through-the-Wall Microphone 

□ Model SB 5 $139.95 

□ (two for only $1 29.98 each.) 

□ Model SB-1 $99.98 
□'(two for only $89.98 each ) 



SUPER -EAR is undetectable from the other side 
of the wall. The quality of sound has amazing 
fidelity — good enough to record, and SUPER-EAR 
has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listening 
device, you can use it to pinpoint hidden squeaks in 
your car or the source of mysterious engine noises 
Construction experts use it to check for flaws or 
cracks in buildinqs. 

It Work* Anywhere! 

Ever put your ear to a railroad track to try to hear 
the train? Try it with SUPER-EAR. You'll hear that 
train many miles away. Use it as a powerful 
stethoscope on yourself, a friend, or a pet You can 
ever hear a bird s breathing. 

The only source for SUPER -EAR is New 
Horizons. Choose from two models — Model SB-5. 
with ultrasensitive microphone, $1 39.98 (two for 
only $1 29.98 each); or Model SB-1 , with 
suction-type microphone $99.98 (two for only 
$89.98 each) 



We Absolutely Guarantee! 

Use any electomc instrument acquired from us for 
up to 30 days If you decide for any reason you 
don't want to keep it, return it for a 1 00% refund 



ORDER TOLL-FREE 

For fast delivery on credit card orders, call toll-free 
24 hours a day. seven days a week 

1-800-824-7888 

Ask for Operator No. 551 
(in California, call 1-800-852-7777) 

Or send check or money order 
Please add $2.50 per total order for shipping 



N€W HORIZONS 



1 Penn Plaza, Suite 1 00 

New York, NY 10119 

For information, call 201 -370-8029 



NGWHORIZOMS DEPTPS4 1 Perm Plaza, Suite 100 • New York, NY 10119 

Please add $2 50 per total order for shipping 

I enclose: □ Check □ Money order Charge my: □ Visa □ MasterCard 



Card No. . 
Signature. 

Name 

Address . 
City 



, Expiration date . 



State . 



Zip. 



This talking phone TELLS you in clear English what numbers you're dialing. 

we'll Try to Describe Everything 
This Space-Age Phone Does in One Page 
of Small Type, it won't Be Easy. 




It's as though someone said- 

" Let's think of everything any telephone 
can do, and combine them into one fantastic 
instrument." 

Someone did say that. This is it. 

We call it THE EVERYTHING PHONE be 
cause it does everything. It advances the 
science of phone communications by ten 
years, even in this age of wild changes and 
improvements. 

For example- 

This Phone Actually TALKS To You 

The Everything Phone speaks to you in a 
warm, gentle voice. It never tells you wrong. 

Touch the "Voice" switch and when you 
push a button, the phone tells you the num- 
ber you've pushed. If you're working in dim 
light, you won't dial a wrong number, be- 
cause your friendly phone voice repeats 
each digit immediately, as you dial it. 

A Complete Phone Answering System 

If you press the "Prefix" key, the "Clear" 
key, the Direct Memory Keys, or any of the 
other special function keys Imore about 
these later), your Phone Voice tells you what 
you've pushed. If you get tired of company, 
you can shut off the voice; but it's like hav- 
ing a friend right inside your phone. 

This feature takes some explaining. 

In the bank of keys to the right of the dial 
pad are three marked M 1 , M2, and M3. M 1 
and M2 will tell a caller, when you're out, 
either when to call back or another number 
where you can be reached. 

What about M3? 

M3 makes any cassette recorder an 
answering device. Using the connector (sup- 
plied), your recorder can take messages up 
to the total length of any tape cassette. The 
Everything Phone turns the recorder on and 
off automatically when a call comes in. 

So — you have your voice of 1 ) a message, 
in the phone's own voice, to call back at 
whatever hour you designate; 2) a message 
that you're out and can be reached at what- 
ever number you designate; 3) an invitation 
to leave a message after the tone, with a capac- 
ity as long as the cassette— an hour or more. 



Memory Keys Galore for Automatic Dialing 

At the left of the numeric keypad are ten 
Direct Memory Keys. The key at the upper 
left is for MCI, Sprint, or other computer- 
code dialings. It holds the access number 
and your personal code number. 

The other nine let you dial stored num- 
bers, including long distance numbers, by 
pressing one key. You can inset a tab show 
ing whose number is stored. 

But you ain't see nothin' yet! 

You actually can store up to 50 numbers 
of 20 digits each, using a two-number code. 
Example; if you already have 30 numbers in 
memory and you want to store 1 -305- 
473-2044, punch in that number, use the 
"Store" key and "31 ", and you'll be able to 
dial that number in the future just by press- 
ing "31 ". 

Quality Speaker-Phone 

Of Course The Everything Phone has one- 
way speaker-phone capability. Of course it's 
high quality sound. 

Just press the "Speaker" button and you 
have a hands-free phone. A volume control 
gives you just the right amount of amplifi- 
cation. 

Music on Hold; "Mute" Switch 
You can put a caller on hold just by pressing 
the "Hold" key. What a pleasant surprise! 
Instead of dead sound, the person on hold 
hears a pleasant melody. (You'll hear it too, 
so you won't forget he's on hold.) 

You have a "Mute" privacy button, and it 
couldn't be more convenient — it's right in 
the center of the modern hand-phone. Press 
that button, and although the other party 
won't be able to hear you, you'll still be able 
to hear him or her. Release the button and 
communications are normal again. (No tell- 
tale "click" when you press the Mute button. I 

Here's a List of Other Built-in Benefits 

Your Everything Phone is an electronic 
butler. It has — 

— Automatic redial. Press this key and your 
phone will redial the last number you called 
either once (if the phone is off the cradle) or 
four times (if the phone is in the cradle) . 



Each key has a separate function. Each one talks to you, if you 
want it to. What a conversation piece The Ewrythiny Phone is! 

— Pulse/Tone selector switch. In areas 
with rotary dialing only, slide the switch to 
"P". In areas with touch-tone, slide it to "T". 

— Ringer off switch. You can turn off the 
pleasant "chirper" (it isn't a bell) when you 
don't want to be disturbed. A separate ringer 
l.e.d. light will alert you, if you're interested. 

— Access pause key. For Sprint, MCI, 
and other code numbers, the Pause button 
gives you the proper gap between the original 
dialing and the time the system takes to 
answer with a tone. The Pause has other 
uses, too, but we just can't list all of them 
here. 

— Secretarial aids. Open a little door and 
you have a memo pad to jot notes. For the 
numbers stored in automatic dialing memory, 
slide out the Directory Card, concealed under 
the phone unit. 

— Battery backup. Two tiny, easily re- 
placeable batteries keep your memory intact. 
A power failure, even one that lasts for 
months, won't wipe out what's stored in 
the memory. 

Anything Else? 

Probably. We ourselves haven't figured 
out all the phone assistance The Everything 
Phone can give you. But we do know this: 

No other phone ever made has all the 
benefits and comforts this one has for you. 



CAN YOU BELIEVE IT? 
THE EVERYTHING PHONE 

IS YOURS FOR JUST 

$199.95 

two for only $189.95 

(+ $4.50 shipping each) 



Order your EVERYTHING PHONE 
by lifting your old-fashioned phone 
and calling toll-free: 

1-800-824-7888 

Ask for Operator 551. 
(In California: 1-800-852-7777) 
Have your VISA or MasterCard handy. 
Phones are manned seven days a week, 
24 hours a day. 



We Absolutely Guarantee! 

The Everything Phone is a lot of fun, and it's 
the darnedest electronic instrument you 
ever owned. But if at any time during the 
first full month you own it you decide not 
to keep it, send it back and we'll refund 
every cent you paid. 



wsmmmmrnmsmrnmrnt 

Send check or money order, or charge card 
information ($199.95 + $4.50 shipping- 
Total, $204,451 to New Horizons, or call the 
toll-free number above. 

The Everything Phone 
is another electronic marvel from 

N€W HORIZONS 

Dept.PS4 1 Penn Plaza, Suite 1 00 
New York, N.Y. 101 19 




A MUST FOR EVERY 

ELECTRONICS 

LIRRARY. 



The 1982-83 EEM Electronic Engineers Matter is the world's largest electronics 
catalog. Over 4,500 pages. Two giant volumes filled with detailed technical 
data and specifications on products from almost 1000 manufacturers. 
Components. Connectors. Capacitors. Power Supplies. Whatever you need 
you'll find in EEM. A complete sales directory and handy selection guide make 
ordering products fast and easy. Over 100,000 copies of EEM are distributed 
worldwide. To get yours, fill out the order form below. And, for a limited time, 
save over 50% off the regular price. 

V you're not totally satisfied, return EEM within 30 days for a full refund . 



Yes! I want the 1982-83 EEM at over 50% off the regular price. 

□ A check/ money order for $29.95 is enclosed. EEM will pay all sales tax and 
shipping charges (U.S. only). 

Charge $29.95 to my: □ MasterCard □ Visa 

Name 

Address 

City State Zip 



Credit Card No. 
Signature 



Exp. Date. 



Mail to: EEM (Hearst/UTP), 645 Stewart Avenue. Garden City, NY 11530 

Please allow 30 days for delivery. PS43 




ACT NOW . . . Send $2,00 for colorful catalog, jacket emblem and decals to KAMEI, INC. , 
Auto Extras, P.O. Box 426, North Haven, CT 06473 



NAME 
STREET 



CITY 




I. SUPERCHIPS 



After baking to remove excess sol- 
vents, this resist coating is perfectly 
flat. 

Normally, each resist coating is 
used to record a portion of the circuit 
pattern. But resists can also solve a 
problem caused by the growing densi- 
ty of VLSI components. "As you make 
resolution smaller and smaller in the 
horizontal direction, it also dimin- 
ishes in the vertical dimension. If you 
don't have flat wafers, you don't have 
a process," Mayo said. 

One technique now used to guaran- 
tee micron tolerances of flatness for 
VLSI wafers is to use a resist layer to 
achieve a very smooth surface. Anoth- 
er resist coating atop the first then 
precisely captures the image of a cir- 
cuit pattern. 

Another problem arises with the 
chemicals used to etch these circuit 
patterns. Wet chemicals, etching in 
all directions, undercut exposed por- 
tions of the resist. This creates curved 
walls down to the next wafer layer. 
And that limits how closely VLSI 
components can be packed together. 
"One trend is to get away from wet 
chemistry and use dry processing," 
Mayo said. 

Dry processing "develops" patterns 
on special resists by exposing them to 
ion bombardment in a vacuum. The 
ion field can be vertically aligned 
with high voltages; its sandblast ef- 
fect etches resists without undercut- 
ting them. The result is greater cir- 
cuit density. 

Smaller than light 

In a small room at Bell Laborato- 
ries in Holmdel, N.J., I discovered 
that clever tricks with resists also 
play a role in developing the next gen- 
eration of VLSI circuits. This winter, 
Bell Labs, which developed the first 
transistor, announced the smallest 
transistor element yet made. 

The darkened lab was dominated 
by a desk-size electron-beam device. 
To make VLSI components smaller 
than about 0.5 micron (the wave- 
length of light), electron or X-ray 
beams are often used. 

Bell Labs researcher Howard John- 
son explained that narrow lines on 
the CRT screen of the electron-beam 
device represented circuit features 
only hundredths of a micron wide. 

"What normally limits electron- 
beam lithography is the electrons 
coming in, hitting something, bounc- 
ing back, and fogging the resist," the 
young researcher said. Bell Labs side- 

Continued 
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1116 Electronics Book Club 



Hundreds of time- and 
money-saving ideas for 
hobbyists, experimenters 
and technicians! 



RADIO 
COMMUNICATIONS 
RECEIVERS 




1393 
Lid $19.85 



Select 5 fact-filled volumes 
for only $295 



(total value up to $98.75) 
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7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save 20 % to 75 % on books sure 
to increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections— mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order." Do n thing, and the Main selection 
will be shipped aut matically! But ... if you want an Alter- 
nate selection — or no b oks at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

• Exceptional Quality. All b oks are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 



iM ELECTRONICS BoQh Cl JB 

*1T Blue Ridge Summit, PA 17214 

Please accept my membership in Electronics Book Club and 
send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 

1076 1108 1160 1199 1225 1296 1300 1306 
1337 1346 1390 1393 1396 1406 1420 

1429 1435 1436 1442 1449 1451 1465 1466 
1473 1474 1476 1486 1505 1506 1525 



Name 



Phone 



Address 

City 

State — 



Zip 



(Valid for new members only. Foreign and Canada add 20 % . Orders outside U.S. 
or Canada must be prepaid with international money orders in U.S. dollars.) 
This order subject to acceptance by Electronics Book Club. PS-483 




The most versatile quartz digital ever! 
The amazing new 

CASIO CALCULATOR CHRONO 

With the finger- 
touch face! 




Announcing the 
CASIO TC-500, 

the calculator with 
looks of a dress digital ' 
but with full calculator 

capabilities. Not a bulky calculator watch but a 
dress digital computer with a totally flat 
keyboard that can be operated with your 
fingers. No buttons to chip, wear or catch on 
your sleeve. Yet it has full calculator capabilities (add, subtract, 
multiply, divide — chain calculations to 8 places). 
A touch of a side button transforms the I 



Including 1 year 
warranty and 30 day 
money-back guarantee. 



keyboard to your choice of stopwatch, 
countdown timer alarm, regular time or dual 
time. You also get 3 daily alarms, electronic 
calendar, military time, night-light, our 
30-day money-back guarantee and CASIO s 
1 year limited warranty. You won't find this 
chrome and stainless steel beauty in stores 
for months, even at prices much higher than 
ours. Order now and be delighted. 



)1M3 ON THE RUN 



CREDIT CARD HOLDERS 
ORDER TOLL-FREE TODAY 

To order your watch, call the toll-tree number 
below, or send a check or money order for the 
total amount plus $2.50 for the first watch, Si 00 
for each additional watch to cover shipping and 
insurance costs For an additional $2.00 we will 
ship your watch via U P S. air delivery 
North Dakota residents add 3% tax 

800-437-4385 

Dept. PS-4 
07 



M4t 



107 Roberts St., Box 67 
Fargo, NO 58107 



Star Vie 



Systems 




STAR VIEW MODEL 12K 

• Complete System 

• Easy to Install 

• Reasonably Priced 

•UPS Shippable 
Weight 125 Pounds 

• More than 100 
Channels Accessible 

THE STAR VIEW 12K SYSTEM KIT CONTAINS: 
•12 Foot Antenna 

• Azimuth Elevation Mount 

• 24 Channel Receiver 
•120° Low Nolee Amplifier 
•Feed Horn 
•Cablsa a Connect ore 

• No Modular Included 
(May be ordered separately for $79.95) 

Available through your local Craig Star View dealer • Cal or write for information • 
Pe alert hip Inquiries welcome • Price subject to change without notice. 




Use the POWER 
within your reach! 




A new and unique magazine 
for the world's most popular 
personal computer 

Now that you've got a TIMEX SINCLAIR com- 
puter make sure you get the new monthly 
magazine that helps you to get the most out of 

It . . . TIMEX SINCLAIR USER! 

TIMEX SINCLAIR USER covers the full spec- 
trum of user Interests. Education. Business ap- 
plications. Home management. Games and 
family entertainment. And TIMEX SINCLAIR 
USER does it In a easy-to-understand style 
that's authoritative yet friendly. 



Every Issue has: 
News and 

Interview* 
Hardware and 
Software reviews 
Reader questions 
Computing tips 
T78 1000 
Information 
8 Pagea of 
Program listings 




Subscribe now and take advantage of our 
special offer. Only $29.96 for 12 monthly 
Issues postage paid. This represents a $6.00 
saving over regular news tend prices. 
FREE BONUS with every subscription! 
"Packrabbit", a new arcade game on cassette, 
$15.00 retail value. Limited time offer. 




To order call TOLL FREE 

800-543-3000 

Ask for Operetor 243. In Canada call (513) 

729-4300 and ask for Operator 243. 

These numbers are for orders only. Have your 

VISA, Mastercard or American Express card 

ready. 



Mall to TIMEX SINCLAIR USER, 

49 La Salle Avenue, Buffalo, New York, 14217 

Name 



Address 
City 



State. 



Zip. 



( ) Yes, I want to subscribe to TIMEX 
SINCLAIR USER at the special rate of $29.95 
for 12 issues delivered. I will also receive the 
FREE "Packrabbit" software game with my 
first Issue. 

( ) Check ( ) Money order. Or charge to 
( ) Visa ( ) Mastercard ( ) American Express 

Number 

Expiry 

Signature 



AD Code PS4 



H&R COMMUNICATIONS, 

Route 3, Box 103G 

Pocahontas, Arkansas 72455 



INC Subsidiary of Craig Corp. 

Call 800 643 0102 
or 501 647 2291 



BACH, ROCK, CLOCK OR PHOHE. 



I SUPERCHIPS 



steps this electron backscattering 
with various techniques requiring 
multiple layers of resists. One method 
is to deposit a resist on a silicon wafer, 
then put a second resist layer on top. 
The function of the bottom layer is 
only to lift the other coating far 
enough from the wafer to minimize 
backscattering and fogging. 

Such techniques enabled Bell Lab 
researchers to develop an experimen- 
tal transistor with one element only 
0.07 micron wide. This dimension en- 
ables the transistor to operate very 
fast. But high speed and future VLSI 
chips with such extraordinarily small 
elements face limitations from over- 
heating. High-speed signals passing 
through VLSI chips can destroy them 
because conductors connecting the 
circuits are so small. Effective current 
density is very high. "Already, ICs are 
carrying currents of many thousands 
of amps per square centimeter," John- 
son said. 

"That's why people are interested 
in superconducting computers— be- 
cause they have no such limitations," 
he added. In superconducting comput- 
ing devices, such as the Josephson 
junction ["Superconductors," PS, May 
'81], the resistance in elements drops 
to zero: Extremely high computing 
speeds, which cause current flow to 
soar, are possible without burning out 
superconducting chips. 

But basing future VLSI on super- 
conductors may not be practical. 
Cumbersome liquid-helium plumbing 
is needed to achieve superconductivi- 
ty. So some firms are following anoth- 
er route: gallium arsenide superchips. 
This material is far more expensive 
than silicon, but its crystalline struc- 
ture enables electrons to flow through 
it more easily. The result is that sig- 
nal speeds can be significantly higher. 

Silicon and other solid-state 
materials such as gallium arsenide 
are likely to be the mainstay of VLSI 
for some time. But a number of re- 
searchers, including some at IBM, are 
studying how biological molecules ca- 
pable of passing electrons between 
themselves can be literally grown 
into practical computing circuits. A 
future class of VLSI circuits may be 
biological rather than solid-state. Not 
so exotic but also intriguing is a VLSI 
candidate based on photonics [PS, 
May '82]. Photonic devices carry sig- 
nals in the form of light and promise 
extremely fast, low-heat computing 
circuits. Much research remains, 
however, before biological or photonic 
VLSI becomes a reality. IE 




This AM/FM clock radio and tele- 
phone combination gives you the ease of 
push-button dialing on virtually any phone 
system Plus a hands-bee speakezphone. 
Use the phone and the radio cuts off 
automatically. 

Auto-Redial recalls busy numbers at 
a touch. Mute button puts callers on hold. 
On/Off ringer switch gives total privacy. 

24 hour alarm lets you wake to music 
or a persistant buzzer. Has weekend alarm 
cancel, 9 minute snooze bar with repeats, 
and battery back-up so power outages 
cant make you late. You can even set up 
to 2 hours of go-to- sleep music with auto- 
matic shut-off LED clock controls are 
front-mounted for easy setting. Measures 
just 9 x 7 x 2Vi". One year limited warranty 
and our 30 day home trial — with a prompt 
refund if you're not satisfied. Call now. 



Own the space-saving phone youH really 
enjoy having next to your bed or desk. 

ORDER TOLL FREE. 

For quickest delivery, credit card hold- 
ers may call our toll free lines. Order 
# ST 309 for the Clock/Radio Telephone. 
Or send a check for $89 plus 4.50 
delivery CA residents add 6% sales tax. 

800 344-4444 

Overseas/Canadian (415) 788-4747 



406 Jackson Street. Dept 81 10 
San Francisco, CA 94111 

©Ttie Sharper Image 

CaJl toll tree lor oar catalog of iuovatiTe predicts. 
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YOUR FORMULA FOR SUCCESS 



Small Investment-Fast Pay Back- Big Profits 



CASI™ 
Computer 
Portrait Systems 
ore proven 
phenomenal 
money makers. 

Being in the right place — at the right time — and getting in on the ground floor — has made people rich! Iff 
happening again -right now -with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 
COLOR. 

Imagine a business that's all cash and delivers profits in healthy gulps No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends Perfect for 
absentee owners and families. 

With this system, you "take" someone's picture with a TV camera and instantly print it out with a 
computer! Don't flinch about a TV camera and computer You drive a car without knowing about engines 
You switch on your TV without being an engineer The same holds true for the Computer Portrait System. It's 
so push-button simple that a child can operate it But the profits aren't kid stuff! 



MAIL THE COUPON OR CALL: TOLL FREE 800-221-7660-Ext. PS48 J 




CASli 



Send To: CASI, Computer Amusement Systems, Inc., Dept. PS483 
915 Broadway, New York, N.Y. 10010 



COMPUTER 
AMUSEMENT 
SYSTEMS INC. 

Corp. Headquarters: 
915 Broadway, 
New York, NY 10010 

In N.Y. State Call Collect 
212-9296355 
TWX: 220883 TAUR 
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a bottomless jug over each plant as a 
mini-greenhouse. To use as an irrigation 
system, next morning, invert the jugs and 

Q| |/^*\T^ T A I 1/ press the necks into the ground until each 

^| |\ )\ | r \\ fx jug rests on its shoulder. Fill with water or 

liquid fertilizer; it will seep slowly into the 

soil, taking hours or even days. 
To keep mosquitoes from breeding 

here, cover jugs with cheesecloth. Or let 

By AL LEES bu9S breed and scoop out the larvae to 
feed your goldfish, as Lou does. 



Back to Texas, builders 



This old house revisited 




Above, striking off the slab for the new 
solarium that joins the detached garage 
to the tract house featured in this issue, is 
a refreshing new show-biz personality, 
Boston renovator Bob Vila. 

I first "met" Bob the same place you 
probably did— on public television's how- 
to-do-it series, "This Old House." When I 
expressed interest in the particular re- 
modeling job he did on a recent series 
(you can still catch reruns on scattered 
stations), Bob dropped into our offices to 
chat about the project. I later met him 
again at a home-improvement show 
where he was ad-libbing his lecture be- 
cause the show's management had pro- 
vided no outlet where he could plug in his 
projector. His audience didn't miss the 
slides at all as they called out questions 
about jobs they'd watched him perform. 
They all acted as though he were a trusted 
colleague— someone they'd worked be- 
side on home-improvement projects. 

Bob Vila invites that kind of informality. 




He wears his new fame as easily as that 
quilted vest he often sports. Though past 
series have been filmed on a tight bud- 
get—and at a frantic pace— that would give 
most of us nervous jitters, Bob seems al- 
ways confident that every problem can 
have a prompt solution. 

Happily, the path of his current series 
has been smoothed with an underwriting 
grant from Owens-Corning Fiberglas 
Corp. Like PS, O-C is dedicated to the 
"Don't move— improve I" approach to 
home ownership, and as do-it-yourself in- 
volvement in remodeling and retrofitting 
steadily increases, we need shrewd and 
talented idea men like Vila to offer stimu- 
lus and guidance. With his master carpen- 
ter, Norm Abram, Vila should be showing 
us all how for many months to come. 
"This Old House" is carried by 90 percent 
of the PBS network, and I wish it contin- 
ued success. 

Tips for early gardeners 

The two photos below were sent me by a 
California reader, Louis Hochman, who 
gets a jump on the planting season by 
making multi-use garden accessories out 
of gallon-size glass jugs. First he cuts off 
the bottom of each jug by clamping a 
standard glass cutter into a drill-press 
vise so he can rotate the jug against the 
cutter wheel to score the glass. 

Hochman then taps the scored line 
from the inside with a short bolt attached 
to a "handle" of stiff wire. Then he taps 
the bottom free with a stick inserted 
through the jug's neck and smooths the 
edge with a carborundum stone. 

Both uses of the jugs are shown in the 
second photo. To protect seedlings from 
cool nights or predatory animals, just set 
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The annual convention of the National 
Assn. of Home Builders returned to Hous- 
ton at the end of January, after eight 
years' absence. A major part of this event 
is a giant building-products expo, with 
leading manufacturers showing their 
newest appliances, plumbing fixtures, 
cabinets, and doors. Since this was the 
15th NAHB show I've covered, I can spot 
industry trends by comparing each year's 
expo with those of the past. 

Optimism was up this year— even 
though the anticipated upswing in hous- 
ing starts was not yet confirmed and de- 
spite warnings by financial experts that 
mortgage interest rates wouldn't fall 
much below current levels. 

The displays were as lavish as ever, 
spilling out of the exhibition hall and into 
the adjacent Astrodome itself, with 
booths covering the entire playing field. 
Even exhibitors who weren't showing any 
new products confided to me they had 
prototypes ready for production as soon 
as economic conditions perk up. The 
NAHB show remains the one toward 
which all building-material product de- 
buts are timed, so next January Houston 
should be awash with innovation. 

Meanwhile, this was a year to confirm 
recent trends. The microwave oven has fi- 
nally achieved the status of a standard 
kitchen appliance; among dozens of dis- 
play kitchens, not one lacked a micro- 
wave— countertop or built-in. Of the latter, 
by far the most popular remains the 
range-hood type. Though GE started it all, 
by now nearly every oven maker offers a 
version of this handy, tuck-over-the-range 
microwave— either as an independent 
unit or bracketed above the stove. And 
don't bleed for GE, because it is "private 
labeling" its own version for others. 

Another trend I spotted at an earlier 
show is the patio door with the access 
panel hinged rather than sliding. This is 
now an option with most door makers; 
apparently many women find a large dou- 
ble-glazed slider too heavy for easy use. 

And in our August '81 issue we report- 
ed on a retrofit security door (from Pease) 
that turned any closet into a walk-in vault. 
This year's expo showed three other 
models: One from Benchmark (also sold 
by Sears) has a push-button lock (see this 
issue's "What's New in HI") on a hinged 
panel. Two other vault doors (from Home- 
safe and Roll-A-Door) pull down like steel 
window shades behind an existing closet 
door. More on these later. 

Ceiling fans remain a hot item, and this 
year one model (from Ritz) was literally 
so: It boasts a built-in electric heater in 
its hub. HE 
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IS THE CRAFTSMAN! CHOICE FOR APRIL. 



When it comes to lawnmowers, 
Sears outsells the two leading 
competitors combined. When it 
comes to reasons, one just might be 
innovation. 

Solid state ignition got things off to 
a good start. Craftsman was the first 
to have it. It was designed to give you 
dependable starts, while it cut the cost 
of expensive tune-ups down to the 
simple replacement of a spark plug. 

ON SALE APRIL 3-16 



NOW 

$ 189" 



SAVE 

$ 30°° 



Minimum savings nationally. 
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Sears, however, was not content to 
leave well enough alone. So in 1971, 
Craftsman lawnmowers had the first 
no-maintenance, replaceable air filter. 
A big improvement over the sponge 
filter, which requires frequent clean- 
ing and soaking with oil. 

But Sears wanted to make life even 
easier yet. So a little device called a 
mechanical compression release was 
introduced. The result? It made the 
starting cord easy to pull and the 
mower easy to start. 

What more could you ask for? How 
about a maintenance-free mechanical 
governor that helps prevent stalling in 
tall grass. Or a pressurized lubrication 
system that continually bathes engine 
parts in oil. A no-adjust carburetor. 
And the list goes on. 



Of course, you won't find all these 
innovations on every Craftsman lawn- 
mower, but there's one thing you will 
find. We'll never stop perfecting the 
lawnmowers that carry the name 
Craftsman. 

And now's a perfect time to make a 
Craftsman Eager-1, 20-inch lawnmower, 
with 3.5 reserve power engine, your 
choice. Because from April 3-16 ifs the 
Craftsman Choice for just $189.99 ... a 
$30 savings. And that's an "innovation" 
thaf s pretty hard to improve on. 

'Based on independent survey data luly 1981-lune 1982 




© Sears, Roebuck and Co., 1983 



WORDLESS WORKSHOP 



$60 to Michael J. Bain of Saginaw, Mich., for this idea. Send yours (with 
o orws r\r\-rv Social Security No.) to Wordless, Popular Science, 380 Madison Ave., 

By HUT UUlT New York, N.Y. 10017. Only purchased ideas will be acknowledged. 
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X/laOOfV PERSONAL 
V l\*£\J COMPUTER 



(List Price $299^ 

SALE I 

$1 39 00 



(when you buy 6 tap* programs at sala prices) 




• We Love Our Customers 
Our Prices and Service 
Prove Itl 

e One Day Delivery Express 
Mail 



Have Commodore 64 Computers In Stock I 



• Commodore 64 Program- 
mers Reference Guides 
Free With Purchase 

e Over 500 Programs To 
Choose From 

e Free Catalogs 



fou get the COMMODORE VIC-20 Computer 
or only $139.00 when you buy 6 tape programs 
>n sale for only $59.00. These 6 tape programs 
1st for $96.00 to $132,001 You can choose one 
>f these three tape program packs: 0 GAME 
srogram pack $59.00 (Allen Invasion, Target 
Command, Artillery, Chase, Snake Out, Cattle 
tound Up). 8 HOME FINANCE program pack 
(59.00 (Check Book, Calculator, The Budgeter, 
Home Inventory, Income Tax, Utility Bill Saver). 
5 SMALL BUSINESS program pack $59.00 (Ac- 
x>untant. Accounts Receivable and Payable, 
nventory. Order Tracker, Estimating and 
Bidding, Appointments). 

33K COMMODORE VIC $199 

WITH 2Vi TIMES MORE POWER 

For only $199.00 you get the COMMODORE 
/IC-20 Computer plus WE ADD 8.000 BYTES 
DF USER MEMORY to give you 2* TIMES 
MORE PROGRAMMING POWER! This power- 
ful full-sized extra featured computer Includes 
:he 6502 microprocessor (LIKE APPLE) 20,000 
jytes ROM with a 16K extended LEVEL II 
Microsoft BASIC. 13,000 bytes RAM, a total of 
13,000 bytes memory, plug In expandable to 
90,000 bytes, 66 key typewriter professional ex- 
sanded keyboard with graphic symbols on 
«eys, color command keys, high resolution 
jraphlcs, 512 displayable characters, text 
display Is 22 lines 23 characters, sound and 
-nusic, real time, upper lower case, full screen 
sdltlng cursor, floating point decimal and trig 
functions, string arrays, scrolling, multl state- 
ment lines, file management, PEEK AND 
POKE. Assembly mschine language is 
available. We have easy to use self teaching 
Oooks and programs. Accepts TAPE-DISK AND 
PLUG IN CARTRIDGES, connects to any TV, 
Includes AD adaptor, R.F. modulator, switch 
Box, self teaching instruction book, comes In a 
beautiful console case. 

41 K COMMODORE VIC $249 

WITH FOUR TIMES MORE POWER 

For only $249.00 you get the 41K COM- 
MODORE VIC with 400% MORE PROGRAMM- 
ING POWER THAN VIC 20! We add 16.000 
bytes user memory to the VIC-20. You get a 
total of 41,000 bytes memory (20,000 bytes 
ROM, 21,000 bytes RAM and extended LEVEL 
II BASIC) plus all the extra features listed! 

49K COMMODORE VIC $299 

WITH SIX TIMES MORE POWER 

For only $299.00 you get the SUPER 
POWERED 49K COMMODORE VIC with 600% 
MORE PROGRAMMING POWER than VIC 20! 
We add 24,000 bytes user memory to the 
VIC-20. You get a total of 49,000 bytes memory 
(20,000 bytes ROM, 29,000 bytes RAM and ex- 
tended LEVEL II BASIC) plus all the extra 
features listed! 



TRACTOR-FRICTION PRINTER $399 IMMEDIATE REPLACEMENT WARRANTY 



This all new COM STAR deluxe line printer, 
prints 8 V x 11" letter quality full size, single 
sheet, roll or fan fold computer paper, labels, 
etc. 40, 66, 80, 132 columns. Impact dot matrix, 
bi-dlrectlonal, 80 CPS. Includes special cable 
that plugs direct Into the VIC-20 printer port — 
no other costly interface is needed! List 
$599.00 Sale $399.00. 



SUPER 10" COM STAR PRINTER $499 

Haa all the features of the COM- STAR printer 
shown above, PLUS! 10" carriage 100 CPS, Dot 
addressable bit Image graphics, 2.3 buffer, 18 
character sets, 40, 48, 66, 80, 96, 132 columns, 
prints true descender, super and subscript, 
underlining. Includes special cable to plug In- 
to the VIC-20 printer port. List $699. Sale $499. 



60K MEMORY EXPANDER $79 

Allows memory expansion to 60K total (20K 
ROM and 40K RAM). Has six slots to add six 
cartridges — you can switch select any com- 
bination of memory or programs. Stop and 
start any program with reset button, you don't 
have to remove cartridges or turn off com- 
puter. This expander is a must to get the most 
out of your VIC-20 Computer! 



PLAY ATARI GAMES ON VIC-20 $79 

WOW I! Plug In our new "GAME LOADER" and 
you can play all ATARI video game cartridges, 
Act I vis I on, I magic M- Net work on your VIC-20 
computer. List $99. Sale $79. 



LOW COST PLUG IN EXPANSION 

Accessories plug In direct to this computer, 
extra RAM memory, data cassette, telephone 
modem $99.00, deluxe 80 column printer 
$399.00, 170K disk drive $349.00 all plug In 
direct! You do not have to buy an expensive 
sxpanslon Interface!! 



WE HAVE THE LOWEST PRICES 

We sell direct to customers and you save the 
profit margin normally made by computer 
stores, department stores and distributors, we 
are willing to take a smaller margin to develop 
volume. WE LOVE OUR CUSTOMERS — OUR 
PRICES PROVE IT! 



If your computer fails because of warranty 
defect within 90 days from date of purchase, 
you simply send your computer to us via 
United Parcel Service prepaid. We will "Im- 
mediately" send you a replacement computer 
at no charge via United Parcel Service prepaid. 
This warranty applies to all products we sell 
because WE LOVE OUR CUSTOMERS! ! 

15 DAY FREE TRIAL 



DON'T MISS THIS SALE-ORDER NOW 

D VIC-20 for only $139. plus 
$69. for 6 peck of programs 
Specify pack wanted . 

D 33K VIC for only $199. 

D 41 K VIC for only $249. 

D 49K-VIC for only $299. 

0 Tractor Friction Printer $399. 

Q Super 10* Printer $499. 

O 60K Memory Expander $79. 

LJ Game Loader-Atari $79. 



We ship C.O.O. and honor Visa and Master 
Card. 

Nams 



Address . 



City. 



State Zip Code _ 

□ VISA □ MASTERCARD 

Credit Card No. 

Expiration Date 



□ C.O.D. 



Add $10.00 for shipping, handling and In- 
surance. Illinois residents please add 6% 
tax. Add $20.00 for CANADA, PUERTO RICO, 
HAWAII orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or 
Personal Check. Allow 14 days for delivery, 2 
to 7 days for phone orders, 1 day sxpress 
mall! 

Canada orders must be In U.S. dollars. 



GET $300 FREE SOFTWARE 
WHEN YOU BUY A 
COMMODORE 64 COMPUTER!! 




ENTERPRIZES factory-direct, 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 



$19,500 




The Trenton 



NO DOWN PAYMENT 
BELOW- MARKET FINANCING 



If you thought you couldn't afford a home 
of youi own, think again. You still can! 
Over 20,000 families just like you have 
built Miles Homes using our step- by- step 
instructions. Over 50 exciting do-it-yourself 
models plus a full selection of optional 
materials - like heating plumbing and 
electrical packages- are available to give 
you the home you want at a price you can 
afford. 

Miles Homes 

You're Miles ahead 
with no down payment 



SEND TODAY FOR 

r- ™ MORE DETAILS 
No money down, below- market financing, low 
■ monthly payments. It's not too good to be true, 
* just too good to be passed up. 
Please send me (check one): 

□ Free color brochure 

□ 80 page, full color catalog. (Please enclose 
$3 check or money order.) 

| Mail to: Miles Homes" 

I 4700 Nathan Lane, P.O. Box 9495 

B Mpls., MN 55440 

I PHONE NUMBER ( ) 

1 NAME 



ADDRESS 



CITY 



STATE 



MPS3-0483 




MAKE CLOCKS 



WITH BATTERY QUARTZ MOVEMENTS 

EARN EXTRA INCOME! 

KLOCKIT OFFERS WHOLESALE 
PRICES FOR MOVEMENTS, DIALS 
AND ACCESSORIES. 

CALL TODAY! 

\ \j (414)248-1150 
M$*M NEW CLOCK PLANS 



i*ri KrviT DEPT - PS43 

RLAjl^KI 1 P.O. BOX 629 

LAKE GENEVA. Wl 53147 



FREE CATALOG 



INTO MICROS-OR WANT TO BE? 




FOR ALL AGES 

You're Never Too Old To Be Your Own Instructor! 
SCN's exciting Micro Computer Newsletter offers: Tips 
from the pros • Hardware/Software • Easy to understand 
•Easy techniques • Personal and business applications • 
Careers • Video games • Clubs/Camps • And much more. 
SPECIAL OFFER SEND TO: STUDENT COMPUTER NEWS 
12 nxmttty ami 1311 S. fm Ckapd Trail. Hickipoo IL 6 J 528 

tartshSlUS PkjM *om 4 to I into hr Mm* If mt 

:«•!. J15.00I an Mt atMM, wt1 return jm unmj. 



I Send OCheck OMoney Order 

•Card No. 

I Signature 

I Name 

I 



□Visa □ MasterCard 
Exp 



^ Address _ 
I City /State. 
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Smokey's amazing engine 

{Continued from page 84\ 



at 4,400 rpm. Why would you need 
any more power for a road car?" But if 
it's a four they want, it's a four they'll 
get. Chrysler has provided an Omni 
for the installation. The results 
should be interesting. 

The engine has been a long time in 
coming. Sitting in his textbook-lined 
office out behind what a sign de- 
scribes as "The Best Damn Garage in 
Town," just outside the cluttered ex- 
perimental shop where he does all of 
his research, Smokey told me about 
his 30-year quest for a lighter, small- 
er, more powerful engine. I knew, of 
course, that he is a master mechanic. 
That for 30 or 40 years he's worked 
closely with the big names in Detroit 
on racing- and production-vehicle de- 
velopment programs. And I had de- 
veloped articles on advanced new en- 
gines with him several times since he 
became a Popular Science contribut- 
ing editor— years ago. 

Absence of cooling 

"I became intrigued with the idea of 
an engine made of materials that 
wouldn't require a cooling system," 
Smokey recalled. The current, Phase I 
engine is the first step toward achiev- 
ing a more thermodynamically effi- 
cient engine. In Phase II, he will 
make greater use of ceramics to han- 
dle the increased operating tempera- 
tures. Smokey has been working for 
some time with silicon carbide. Near- 
ly as hard as a diamond, it resists dis- 
tortion even at extremely high tem- 
peratures. In addition, it's exception- 
ally smooth and requires only a mini- 
mum of lubrication. 

In the Phase III engine, internal 
temperatures will be too high for con- 
ventional mineral-oil lubricants, and 
a high-temperature-resistant syn- 
thetic will have to be substituted. Cyl- 
inder-wall temperatures will be al- 
most 900 degrees F. Conventional 
gasoline engines seldom run cylinder- 
wall temperatures higher than 250. 

The Phase IV engine won't have 
any cooling system. In that power 
plant, Smokey's goal is to achieve 85 
percent thermal efficiency. Typically, 
spark-ignited engines use only 25 per- 
cent of the thermal energy in the fuel 
they consume. The rest of the energy 
is blown out the exhaust or dissipated 
by the cooling system. That means 
that of the 110,000 Btu in a gallon of 
gasoline, only 27,500 reach the crank- 
shaft as useful work. 

In an energy-starved world, any- 
thing that improves that ratio is go- 
ing to be warmly welcomed. EE 




Never change a 
light bulb again! 



The Button® ... new elec- 
tronic device smaller than 
a bottle cap extends bulb 
life 100 times... saves up 
to 30% on electricity. 

Just think, no need to buy bulbs, or 
climb on wobbly chairs or ladders. Now, 
a new scientific development extends 
bulb life and saves electricity, too. It's 
called The Button. 

The Button is a solid-state micro chip 
diode. It converts AC current to DC cur- 
rent and extends the life of a bulb fila- 
ment up to 100 times! 

For example, a regular bulb rated for 
750 hours would last for about 32 days if 
burned continuously. But, with The 
Button, that same bulb's life would be 
extended to 75,000 hours or 8 years! In 
typical part-time home service, you may 
never have to replace it! 

USE IT ANYPLACE 

This amazing development works with 
any regular incandescent light bulb up to 
400 watts, (except 3-way bulbs) including 
small-base candelabra bulbs. 

Just stick a Button to the bottom of a 
bulb and screw into socket. The results 
are amazing. Bulbs burn cooler, and give 
a softer less glaring light. You save up 
to 30% on electricity and just think of the 
money saved on light bulbs! 
PROVEN IN 

COMMERCIAL USE 

The Button is absolutely ideal for 
lights that run 24 hours a day like exit 
signs and security lights. (Don't replace 
them until 1990!) Major hotels, res- 
taurants and corporations are already 
using The Button and saving con- 
siderably on maintenance costs. 

The Button has no moving parts so 
there is nothing to wear out. All materials 
meet or exceed U.L. standards and each 
Button carries a 10-year warranty. 



DON'T BE MISLED 

Do not confuse The Button with in- 
ferior thermistor devices. They absorb 
electricity and heat up dangerously in 
order to be effective. Even then, they 
extend bulb life only slightly. By con- 
trast, The Button is a microchip diode. It 
rectifies alternating current to extend 
bulb life up to 100 times. What's more, 
The Button uses a centering disc manu- 
factured of U.L. listed G.E. Noryl® and 
is engineered for safety. 

GUARANTEED TO WORK 

If you're sold on the idea of saving 
money, order The Button now. It comes 
in packages of 12 for S29.95 (plus $2.45 
shipping and handling). If you're still a 
bit of a skeptic or don't have a dozen 
lights, order a package of 6 for only 
SI 5.95 (plus SI. 50 shipping and 
handling). Either way, you're covered by 
the manufacturer's 10 year warranty plus 
Baystar's own guarantee of satisfaction 
or your money back within 30 days. 
Specify regular or candelabra size. 

HERE'S HOW TO ORDER 

To order, simply send your check or 
money order to The Baystar Company at 
our address below. Credit card holders 
can speed their delivery by using our 
toll-free number. (Md. res. add 5% tax). 
CALL TOLL-FREE 



Monday thru Friday 9 a.m. to S p.m. 
Eastern Time 

(800) 638-6170 

All other times call (800) 257-7850 
^—Maryland residents call 363-4304^— 



Save on bulbs, electricity and labor. 
Order The Button today. It's an idea 
that's right on the button! 

Noryl® is a registered trademark of General Electric 

Baystar 

110 PAINTERS MILL ROAD DEPT. 83C 
OWINGS MILLS, MD 21117 (301) 363-4304 
•The Baystar Company 1983 



Planer Molder Saw 



3 



2.7 TOOLS 
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Now you can use this ONE power-feed shop to turn 
rough lumber Into moldings, trim, flooring, furniture 
— ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. . . Vou can own this power tool for only 150 down. 

30^ay FREE Trial! ^mN^crs 

NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON F0LEY-BEL8AW CO. 

Tnn7i/i-M»I 9021 8 FIELD BLDG 
'99. mil KANSAS CITY, M0. 64111 

1 /M : a\ Foley-Belsaw Co. 

i (fuajMi iw ) 90218 Field Bldg. 

s ^mjyny Kansas C|ty Mo 64111 



if - ] VEC Please send me complete facts about 
I PLANER -MOLDER -SAW and 

i details about 30-day trial offer. 



•Name 

| Address. 
! City 



!state_ 



WATER WATER 




Drill your own water 
well - 250 ft. In depth. 
Introducing the new 
larger, heavy duty, 
portable drilling rig. 

Before 
you buy 
theirs, 
call us 
(You 
won't 
believe 
the 
difference!) 



CALL TOLL FREE 

1-80O-372-9317 
TEXAS RESIDENTS 
CALL: 
915-751-6458 



PC Int. Marketing Inc. 

P.O.Box 24209 
El Paso. Texu 79814 



DIRECT FROM 
U.S. OPTICS 
QUALITY SUNGLASSES 
AT FACTORY PRICES 



Each pair feature*): Impact resistant 
Is— s • Handcrafted • Polished glass 
lenses • Hardened metal frames • 
No no n ssnse guarantee. 

FREE— limited time only— deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 

NOTICE: Don't be fooled by cheap 
imitations. These glasses are mads 
exclusively for U.S. Optics . To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days, -copm,* ues us opt,c- 




WoiM Famous Pilot'* W— SSS 
These precision flight glasses are now 
available to the public tor only $7.95. Ii you 
could buy them elsewhere, they'd probably 
coat you over $20 00 S20P available in gold 
or Sim frame A $20.00 value only $7.95. 
Two pain for $14.00. 




Only 

59.95 



Aviator Teardrop Flight Glassas 
Flexible cable temple*. S30A gold frame 
only. A $30.00 value only $9 95 
2 pair* for $18.00. 




Professional Driving it Shooting 01*— * 
Wide angle amber ton* brighten* visibility 
*30D gold bus* only. A $30.00 value only 
$14.95. 2 pair* for $28.00. 



To order your U.S. Optics ™ sunglasses, send 
check or money order to U.S. Optics,™ Dept. 516. 
P.O. Boa 14206, Atlanta, Georgia 30324. Credit 
card customers please fill in card ft and Exp. date. 



QUANTITY 



MODEL • 
20P 



30A 



30D 



GOLD 



SILVER PRICE 



Add Postage. Handling, and Insurance 
$1.00 per pair 



Total . 



Credit card orders may call 1 -404-252-0703 



Via* or Master Charge * 



Esp Date 



Nan 



Address 



City 



Slate 



Zip 



FREE case with each pair. 
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MARINE SURPLUS SALE 

NOTICE!!! 

SEA& FIELD 

BINOCULARS 

— (all in original cases) — 

50 MILE RANGE - 
Only $ 9 a pair 

will be offered to the public 
starting midnight tonight! 

FEATURE SUPER 7 x 50 LENSES— IDEAL FOR NIGHT 
VIEWING SO POWERFUL TOU CAN ACTUALLY TELL 
TIME ON A CLOCK A FULL MILE AWAY! 



Starting midnight tonight, Marine 
Surplus Depot will accept orders 
directly from the public for 50-MILE- 
RANGE SEA & FIELD BINOCULARS! 
Each of these precision-ground non- 
prismatic LONG-RANGE BINOCU- 
LARS are so powerful you can actually 
sit in the grandstands and 'lip-read' a 
quarterback calling signals a whole 
football field away! Precision-engi- 
neered with haze-resistant lenses, 
these rugged, light-weight Sea & Field 



Binoculars withstand rough condi- 
tions — all sorts of weather. Giant 
7 x 50 lenses capture and magnify so 
much light — great for nighttime view- 
ing. Each super power binoculars fea- 
tures 7 x 50 high-impact shatterproof 
lenses . . . instant center focusing 
. . . custom eye-width adjustment . . . 
wide-angle field of vision. Perfect for 
sport fans, nature lovers, theatre 
goers, boat owners, airplane pilots, 
hunters, travellers, etc. 



TECHNICAL SPECinCATIONS: 



t'' DEPTH OF FIELD: 5.0 feet to 50 nautical 
miles 

LENSES: Non-prismatic, full 7x50, 
shatterproof 

GRANGE SPECTRUM: 7 x 50 wide angle 
* LENS COVERS: Both water-resistant and 
dust-proof protectioe covers for ocular viewer 
and tele-power lenses 

To avoid disappointment or future re- 
gret you must place your order imme- 
diately. Should you wish to charge 
your order on VISA or MASTERCARD, 
give credit card name, number and 
expiration date. Enclose this original 



»^ FOCUS: Fast center rotary 

f*CLARiTY: Tbtal spectrum intensity — no 
distortion 

CHOUSING: Rust proof and Water-resistant 

COPTIC SYSTEM: Refractory based 

(-'COLOR: True color value over entire 
spectrum; filtration loss aprox. 0.0 

notice and indicate quantities de- 
sired. LIMIT: NO MORE THAN 5 PER 
ORDER, no exceptions. 
Send $9 plus $2 shipping and han- 
dling for each pack of SEA & FIELD 
BINOCULARS. 



MARINE SURPLUS DEPOT 
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Scientific Ideas For Your Health, Fitness & Better Living 

I 



By Robert Edmund 

For 41 years the Edmund family 
ha* been In the catalog business of 
bringing to the public a product line 
of unusual, hard-to-find products. . . 
all selected for their outstanding value 
and quality. 

With this presentation we proudly 
bring you a representative selection 
of some of our best selling products. 
These products, not only are popular 
. . .but they are also selected because 
they meet the high standards establish- 
ed by my rather, Norman Edmund 
41 years ago when he first started 
selling products by malL 

So we suggest you read on. . .and 
browse through this unusual collec- 
tion. You are sure to find some 
Intriguing idea that will either save 
you time and money or make your 
life more enjoyable. 

And, of course, our no strings 
guarantee is still the same it has been 
for 41 years. You must be 100% 
pleased with your purchase or you 
may return the merchandise in its 
original container and we will cheer- 
fully refund your money. 

We also make It easy for you to 
shop. You can order any item. ..any- 
time (24 hours any day) Toll Free. 
Just dial 1-800-257-6173 (in N.J. 1- 
800-232-6677) and have your credit 
card handy (we take all major cards). 

So start your reading now. It will 
be fun. . .and when you find your 
selection. . .Just call us or write. 




Now Enjoy Two- Way 
Communication In 
Your Sport Activity 

Jogging, hiking, bicycling, golfing with 
a friend is now more fun because you 
can talk to each other even if you are 
up to 1 600 ft. apart. A special voice- 
activated transmit-receiver switch- 
over activates the unit when you're 
spoken to or when you speak. Comes 
complete with a comfortable head- 
band, whip antenna, voice tube and 
microphone, all built into a light- 
weight instrument plus lightweight 
transmitter for your belt (6 oz). Fits 
comfortably to provide hands free 
operation. It uses one 9V battery (incl.). 
Any number of units can be operated 
at the same time on the same channel 
2V4" x 4V4" x ¥*". A minimum of two 
required. Also useful to monitor in- 
valids or use in certain work activities. 
TWWayTalker X33.105 $59.95 




The Thinking 
Light Switch 

Here is a light switch designed to 
give you convenience and make your 
life safer. It is also an excellent device 
for scaring away intruders. 

The product is the Audiolite. It is 
the same size of your regular light 
switch. . .and, can be installed in sec- 
onds with a screw-driver. Once it is in 
place you have an automatic light 
switch that goes on with slightest 
sound. Just walking on a carpet will 
put your lights aglow. An adjustable 
timer keeps lights on for 7 seconds to 
7 minutes. If noise continues the lights 
stay on. Works in driveways, patios 
and porches. There's a sound sensor 
adjustment and an on/off override. 
UL approved. Available for either 
incandescent or fluorescent lighting. 
Try the Audiolite now. Once you see 
the convenience and safety it pro- 
vides you, you will want one for every 
light switch in your home or office. 
Place your order today. 
Audiolite (for Incandescent light- 
ing up to 300 watte) 

X31.912 $34.95 
Audiolite (for fluorescent lighting) 
X33.023 $34.95 
4 Units of either $99.00 



Light Bulbs Can Now 
Burn 87,600 Hours 

It's true. The light bulbs in your 
home or office can last 10 years 
(87,600 hours). The secret is a small 
solid state micro-chip that converts 
alternating current (AC) into direct 
current (DC). The result Is a cooler 
burning light bulb that generates light 
up to 100 times longer than conven- 
tional bulbs. The harsh glare of regular 
light bulbs is made softer. . .reducing 
light slightly, but still more than ad- 
equate. You als use less energy. . . 
for savings of 30% to 40%. Lamp Lite 
Entenders simply screw onto the end 
of the bulb. Save energy. . .save buy- 
ing bulbs by using Lamp Lite Extenders 
now. Order yours today. 
Lamp Life Entenders (pkg. of 12) 
X31.890 $24.95 



Know Instantly Iff 
The Driver Is 
Safe To Drive 

Let's face it The states are passing 
tougher driver drinking laws. . .and 
the penalties are getting tougher. 
You can know for sure whether you 
or your friend should drive with this 
Breath Tester. It gives you a reading 
in 30 seconds after you blow into the 
mouth piece. A green signal means 
it's safe to drive, a yellow signal 
means caution. A red signal Indicates 
legal drunkness. The electronic ac- 
curacy insures safety. Takes 4 "AA" 
batteries (not Included) and weighs a 
mere 4 ounces. Get your Breath 
Tester now for safer driving. 
Breath Tester X31.695 $79.00 



Now A Digital 
Electronic 
Thermometer For 
Under $30 

For fast, correct temperature read- 
ings on infants and adults (oral, rectal, 
underarm) use this Digital Thermom- 
eter. Features include an automatic 
lock & beep when peak temperature 
is read It automatically resets when 
you turn it off. There's a battery test 
and the battery will last for 70 hours 
of use. Uses two Alkaline Button 
Batteries. The shape is suited for all 
uses. 1 0 disposable probe covers are 
Included. 6" long. 
Digital Thermometer 

X33.133 $29.95 



Energy Absorbed 
Shoe Inserts 

When you run, jog or walk. . every 
step creates a damaging shock wave. 
These shock waves range from 4G 
when walking to as high as 14G 
when running. But now there's a way 
to cut the shock. . .with Sorbothane 
Innersoles. Made of a new space age 
material. This durable impact absorb- 
ing innersole reduces the strike by 
60%, to protect your feet comfortably 
Order Sorbothane Innersoles now, 
to walk or jog in comfort. Choose 
your shoe size and we guarantee you 
must be pleased or return for full 
refund $15.95 pair 

X31.663 Women 6-7 
X31.664 Woman 7V*-8Vi| 
X31.665 Man 8Vs-9 
X31.666 Man 9V4-10 1 /* 
X31.667 Man 11-12 





Relief From Arthritis 
And Muscular Pain 
Is Just 5 Minutes 
Away ! 

Say "good bye" to pain when you 
have your Infralux handy. The secret 
is Infralux's therapeutic infrared heat. 
Unlike ordinary heat. . infrared heat 
goes through the skin and deep 
down where you need it. Ordinary 
heating pads and hot water bottles 
heat only the surface skin. The heat 
released by the Infralux penetrates 
up to 10mm of skin tissue to reach 
irritated nerve endings, and it eases 
pain by dilating blood vessels, re- 
moving accumulated fluids and toxins 
at a faster rate than normal. Use as 
often as needed for relief of arthritis 
bursitis, sinusitis, backache, sprains, 
etc. 110V. 6W long (about the size 
of flashlight) and it comes in a handy 
vinyl bag Try it now...for fast pain relief. 
Infralux X31.988 $39.95 
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Ignition 
interrupter 

thwarts car thieves 




It's easy to install, costs 
less than $20, and may 
reduce insurance rates 

By JACK KEEBLER 



Car thieves are having another rec- 
ord-breaking year, according to the 
latest police statistics. 

But an ounce of prevention may 
save you from becoming another num- 
ber on a police "hot sheet." For un- 
der $20, and in less than an hour, 
you can install an ignition-interrupt- 
ing device. Shutting off your motor 
opens a circuit in the vehicle's igni- 
tion system, making it impossible to 
start the car. Even if the thief has the 
key or attempts to "hot wire" the igni- 
tion, the engine is disabled. Only you 
know your car's starting secret. 

Kolin Industries, Inc. (Box 357 G, 
Bronxville, N.Y. 10708) manufac- 
tures and markets a device appropri- 
ately called Big Stop. Using the unit, 
the company claims, can reduce com- 
prehensive insurance costs by up to 15 
percent. Installation is easy, even if 
you don't know a diode from a relay. 

Step 1: To pass Big Stop's orange 
and gray wires through one of the pre- 
viously existing holes in the fire wall, 
puncture the plastic grommet that 
seals the hole using a sharp, pointed 
tool. Pass a coat-hanger wire through 
the hole, then bend the end sharply. 

Step 2: Working from inside, fasten 
the orange and gray wires to the 
hooked end of the wire with electri- 
cian's tape. Pull the hanger back 
through the hole with the attached 
wires. Tape the wires to existing wir- 
ing to avoid damage from moving 
parts. 

Step 3: Remove the wire that's con- 
nected to the negative terminal of the 
coil. Connect it to either of the gray 
wires, and connect the other gray wire 
to the terminal. Connect Big Stop's or- 
ange wire to a "switched" 12-volt wire 
(without voltage until the ignition is 
turned on), such as the positive termi- 
nal of the ignition coil. 

Step 4: Secure the wire connections 
with tape and wire nuts. 

Step 5: Use mounting screws to in- 
stall the black box on the back side of 
the dash panel. (Make sure the toggle 
switch is still accessible.) Attach the 
black wire from the box to a grounded 
metal part of the dash. Slip the push 
button through a previously drilled 
%2-inch hole. Install the retaining nut. 

Step 6: Push the button and turn ig- 
nition on. Unless a thief knows where 
the concealed button is positioned, or 
that it exists at all, your car is safe 
from any unauthorized start. IE 
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This is the 
now-famous ad 
that has led to 
low back pain relief 
for almost 20,000 
Americans in 1982 



Will The Prosana Belt Relieve 
Your Agonizing Low Back Pain? 

We'd like to say "yes" since, according to the relatively few returns we've had, 
it appears that the Prosana Belt worked for more than 90% of the 20,000 Americans 
who tried it in 1982. 

Of course, the only way to find out if the Prosana Belt will work for you is to try it. 
But so sure are we that it will work for you that we offer this 30-day, money-back 
guarantee: If the Prosana Belt does not relieve your low back pain within 30 days 
after you receive it, simply return it and we'll refund every cent of your purchase 
price — no questions asked! 

Still somewhat skeptical? Then read the comments of these people who tried the 
Prosana Belt and found relief: 

"I wore the Belt the same day I received it and what a blessed relief! 
Thank you very much — I am indeed grateful— I can twist and turn 
without fear of bringing on a bout of pain." F.C., Ontario, Canada 
"I have suffered lower back pain for years and the Prosana Belt is 
the only thing that has ever really helped." D.S., Wayuata, Minnesota 
"The Prosana Belt has been a boon in the relief of my back problem 
and I am able to do things that were not possible before my using the 
belt." G.F.B., Seattle, Washington 

And If you read nothing else, read this report of Doctor Ludwig Hecht who tested 
the Prosana Belt: 

"I turned from my initial skepticism, indeed rejection of the 
Prosana Beit, to an eager proponent of it. I have now checked more 
than 40 cases from my practice and after studying a file with more than 
100 statements, I have no doubts about the effectiveness of the belt." 
You can try the Prosana Belt without anyone knowing it, too! The Prosana Belt is 
soft, lightweight and invisible even under summer clothes. It has no metal parts, is 
washable, and one size fits all! 

Note: For any pain that persists for 10 days or more, consult your doctor. The 
Prosana Belt provides symptomatic relief of low back pain caused by muscle spasms. 
Do not use in place of treatment prescribed by your doctor without his advice. 



MEDICAID/ MEDICARE RECIPIENTS: San SS.00! 
Endosa copy of your card & doduct $5.00 from your 
payment 




PHONE ORDER TOLL FREE 

on VISA or MASTER CHARGE 
CALL 1-800-323-1718 Ext 272 
In Illinois CALL 1-800-942-8881 

Call 24 Hours A Day. 7 Days A Week 

I MAIL THIS COUPON TODAY! 

Lumbar noiaerch Institute Dlv, Dept POS-483, 
37 Brampton Rd, P.O. Box 458, 
Greet Neck, NY 11022 

Yes, I, too, want to prove to myself that the amazing 
Prosana Belt can relieve my low back pain. Rush me 
my belt at the special Import price of only $29.96 
plus $2 for postage and handling. SAVE! Order 2 
Prosana Beits for only $55.95 plus $3 postage and 
handling. Same money-back guarantee. If I am not 
100% satisfied with the dramatic relief I experience, 
I may return the Prosana Belt(s) within 30 days for a 
full, prompt refund with no questions asked (ex- 
cluding postage and handling, of course). 

□Check or Money Order enclosed. (New York 
residents add 8% % sales tax.) 

I am a Medicaid Medicare recipient Enclosed 
is a copy of my card saving me $5.00 more. 

Charge to r VISA Master Charge 



Card No. . 
Exp. Date. 

Name 

Address . 



City . 
State 



-?lp- 



Because of the tremendous demand 
please allow 4-6 weeks tor del (very. 



Shoppers' Showcase 



A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 



from the advertiser. For advertising rates for this section, 
write Clare Cain, Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 



GARAGE DOOR OPENERS 




• Buy Factory Direct and Save 

• Thousands In Uaa • Fras Brochure 

• Easy Homeowner Installation 

• Immediate Shipment by UPS Of PP 

HELPMATE Equipment Co. Dept. PS483 Baroda, Ml 49101 



TILLER USERS... 

Can your machine 
do all of this? 

★ Hindis with just ONE HANO. 

★ EVENLY break, tare & till ssil. 

★ Shred vegetation without tangling. 

★ Leave NO WHEELMARKS sr FOOTPRINTS. 

Ths TROY-BILT* ROTO TILLER-POWER COM- 
POSTER can do all this and more! That's why 
serious gardeners consider it the 
finest tiller available. See for 
yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 
' Y 'A 24-page booklet clip this and 
riatfitt mail today to: 

TROY-BiLT® Tillers 
102nd Sit 
inth Ave., 
Trey, N.Y. 
12180 



isv '■ .Vs/' * '^ a .Va» ^ 
TROY-ailT* Rett Tlller-Pewer Composters 

1 Beat. A17« 

I lOisa HIM Ave., Trey, N.Y. 121 so 

story ot TROY- ' 




bilt® Rita Yiitm lacMint prices and OFF- 
SEASON-SAVINGS m la effect for t limited time. 
(PIMM Print Clearly) 



km 

I Ml. 



City 
Stat* 



| st it* 



Bp 



INSTALLERS NEEDED 

Earn electricians wages 
installing safe, energy 
saving-Low Voltage, gas 
light conversion kits. 12 
million nation-wide to 
Convert 

Convert- A-Lamp, Inc. 
7818 Trentway, 
Houston, Tz 77040 
713-462-6508 




TUNE YOUR GUITAR 

The Vo-Prtcti Tuner, operates en tht 
priiKiprt of sympathetic vibrMion. Ax 
tha Burt if string approaches tha true 
pitch tha carmpomtng raad vibrates 
visually Proven siceilem by war 
100.000 Moot Man. 

Money Back Guarantee 

ED SALE GUITAR COMPANY $12.95 Postpaid 

58 E Main St, Grand Island Fla. 32735 
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• immn GREAT OUTDOOR FUN. ee «■ 

j SEARCH ELECTRONICALLY FOR ■ . gold, silver. 
'■ coins and relics with White's Electronics mineral/ 
: metal detectors. Pays tor itself. U.S. Patented. 
: For your nearest dealer 
s and tree catalog 

I: /t5\CAU TOLL FREE 
= f 1-800^547-6911 
V_ White's Electronics. Inc. Dept PB3 
i iiiiiiiiiii i Sweet Home OR 97386. i III i il 





Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit Or. you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog. 55. 

Tlmberllne Geodesies, Inc. - P4 
20IS Blake. Berkeley. CA 94704 
|*I5) 849-4481 



Telephone Listening Device 



Record telephone conversations in your 
Off ICS or horns. Connects between any 
csssstls or tape recorder and your 
telephone or telephone LINE Starts 
automatically when prions is answered 
Records Doth sides of phone conversabon 
Skips recorder whan phone s hung up 
thai device k not an answering service 



Super Powerful 

Wireless Mic 

to bmes more powerful than other rracs 
Transmits up to % mifc to any FM radio 
Easy to assemble kit 15V battery (not ind ) 
Can (MS) 724-1000 or Mm) II! »• $1.00 .flipping par 
Sam k> US* Con*. rOJa PS- 3*1 Maaaeume.FL MSQ1 
COCe aeeepL For catalog of transmitters voce scramblers 
and other specialty ittms. enclose S2 00 to USI Corp 




HOW TO FIND 

GOLD NUGGETS 

ELECTRONICALLY 




Finding gold nuggets or coins is now 
made easy with a new patented gold finding 
detector. Before with other detectors it 
was virtually impossible because of inter- 
ference from black sand. This new detector 
is unaffected by black sand and can detect 
pinhead size gold nuggets at great range. 
Its maximum range is 17 feet. It is very 
lightweight and has perfect balance. One 
of our customers who had tried five other 
makes and couldn't find a single nugget 
now reports finding up to six nuggets in 
one hour with his Gardiner detector 
Recently a 400 ounce gold nugget was 
found with a detector. Free catalog 

GARDINER ELECTRONICS 

Dept 45 • 4729 N. 7th Ave • Phoenix. AZ 85013 



CLOCK COMPONENTS 



Senary. Pendulum, Chime Dim. Urooe. 
Hermka, Grandmother, Orandlaehar, Waal- 
mlnalar. Triple Chime, Kay Wind a. Bell 
Chlmaa, Blm-Bam, 400 Day. wea th e r Inatru- 
mama. Muale Boa atovewatnta, Clock Km, 
Malal, Beset. Paper Dials. Coao Honhwaro, 
Braaa 1 Plaatlc Numbers a Marker e. Hun- 
Breda Of Home, Quantity Prlcaa. Sand S2.00 
for 75 Pago Catalog. Rafundad on $20 00 
Order. 

NEWPORT ENTERPRISES INC. Dept PS 
2313 W. Burbank Blvd., Burbank, Calif. 91506 




KILL LAKE WEEDS 

Proven Aquacide pellets destroy 
unwanted underwater weeds. 



Before 


After 




' af»s. 



Spread marble sized pellets 
like grass seed Effectively 
kills weeds at any depth 

Registered with Federel 
Environmental Protection 
Agency. 

Used and tested by many 
State conservation depart- 
ments 

AQUACIOI 



10 lb. can. (Treats 4.000 sq. ft. of lake 
bottom) $33.95 includes delivery 
(48 lb. carton, $124 95 includes 
delivery) 

CALL TOLL FREE 1-800-328-9350 

(Except Minnesota Call 612-222-1922) 



Or write tor free information to 

AQUACIDE CO. 

308 Prince Street. Dept 413 P 0 Box 3367 St Paul. MN 55165 



Splitter Parts Sale 

Hjaaaj eC- 2-8tage Cast Iron Gear 
J7"TV Pumps 

Al*>»Jv- Supplies II GPM @ 650 PSI until more 
"*Va v pressure is needed Then kicks down to 
lower GPM and up to 2500 PSI Right hand rotation can direct 
couple to 5 HP or larger engine 

3600 max P.PM 12 Lbs Of 

1 3 6 GPM. use 5 HP $135 

16 GPM. use 8 plus HP tl 56 

22 GPM use 10 plus HP 1245 

4-Way Control Valva 

Built m relief valve. 314" m out ports 
1/?" cylinder ports. Item 2010 141 
Has pressure sensitive detent, on return 
stroke you don t have to hold handle Item 2020 166 

□ouble-Acting Cylinders — Tie Rod 

4x24" tV shaft 68 Lbs Si 16 

4x24" stroke W rod welded Tee Can UPS 132 

4x24/ stroke 7 rod Heavy Duty 75 Lbs 137 

5x24" stroke, 7 rod 100 Lbs 204 

4x24" IV Shaft. 71 Lbs 130 

• " f New Gas Engines 

wl ' Horizontal Shaft 

k 5 HP Tecumseh or Briggs recoil start V 

Shalt $132 

8 HP Tecumseh, recoil start 1" Shalt 183 
1 0 HP Tecumseh. recoil start. 1 " shah 220 
1 0 HP Tecumseh. 1 " shaft, electrical stan 265 
Vertical shaft engines available 

Heavy duty Hit ten LOG SPUTTER. Reg $855 NOW $805 




$297 M 




Honda Generators 

EM SOOwatt 115 volt AC 

On Sale 

EM-600watt 115 volt AC 

On Sale $327 

Will ship in any ot 48 stales tor S12 
each these generators only 

Send SI tor 72 page DISCOUNT CATALOG Or S6 lor 
Design/Fact Booklet and catalog 

Sale ends 6/20/83 
Northern Hydraulics 

Dept. 1P43 P.O. Box 1219 
Burnsville, Minnesota 55337 
612-894-8310 



Splitter 



Be an ELECTRONICS SPECIALIST 

No previous eiperir-nce needed LEARN AT HOME IN SPARE TIME 



fNow the sane home-study training 
bfjfaat corporatkxtt (or their own 
E vtrythinjj «xpssJn<d i n flsssy-4oHMsdcnkas>d 
P« ci urea and drawing*. Get f re* (acts about balk 



thai can lead to an exdtina. carter 
and mdso, manufacturing, com put 
obligation. No salesman will call. 




ICS ttoctontc* fo/sooV, Payfc fOMI. kranton, PA t «5 TS 




HYDRAULIC JACK REPAIRS 



Earn While You Laarn In Your Sport Time 

Trained and qualified mtchanics nt«d«d NOW to service 
inoperative hydraulic J»cks. BIG opportunity for ambitious 
rr.en. We show you HOW - in your basement or garage to 
earn spare time cash in an eipanding industry Don't wait. 
ACT NOW! Get the (acts. 

Write for folder Ho. FW and free bonus offer. 



Hydraulic Jack Repair Manual Co., Inc. 

P O Bo. 18 • Accord N Y 12404 



110 VOLT A.C. GENERATORS 

Special price while they last Up to 50% off. 60 cycles, 3000 
watt*, Wt. 27 pounds, 5* x 10*, fanbeN driven from car or 
pickup. Operates T.V. all power tools. Over 18,000 in ser- 
vice. Guaranteed 6 months. SMMQ. Special Price Now 
$99.00, add $9.50 tor postage and handling par unit Send 
for our tree catalog. This is our 33rd year. 

VMXN PERHA-8ILT COMPANY, 
P.O. Box 71S0PS, an am Ave., Amarillo, Tans 79109 
Phone: 90SVJ5M761. 



MAKE THIS SHADE 
FOR LESS 
THAN $75.00 

Send $1 .00 for our big catalog of 
stained glass supplies. 

WWTTEM0RE, Box 2065OE, HANOVER, MASS. 02339 





COLOR CATALOG 



Build Your Own Grandfather Clock 
Prices Starting Under 

s 255 

(including 
movement and dial) 

a Do-it-yourself case 
kits, parts pre-cut 

• Finished clocks 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Hierloom quality 

• Factory direct 
prices 

• Solid brass 
West German 
chiming 
movements 

. • Money back 
guarantee 

• Prompt shipment 

MASTERCARD and 
VISA ACCEPTED 

EMPEROR® 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 706. Emperor Industrial Park 
Fairhope. Alabama 30632 

IN CANADA: Emperor Clock Company. Inc. Dept. 706 
506 Newbold Street. London. Ontario N6E 1KB 




New Pulse Meter 
mates jour 
exercise safe & 
effective! 



The Pulse Tach™ Heart Computer was 
developed for use in hospitals and doctors' 
offices. Try it free for 30 days. 

How fast does your heart beat when you 
exercise? How quickly does your pulse 
return to normal? Does this "recovery time" 
improve as you get into better shape? 

Well, guess no more. The Pulse Tach 
Fingertip Heart Computer accurately 
reports your pulse to insure maximum 
benefit from your exercise without dan- 
gerous over-exertion. 

Pulse Tach is actually a micro-computer 
that fits over your finger. It weighs one 
ounce and can be worn easily during most 
exercise programs. It measures, calculates 
and displays what your pulse is doing. 

Its custom-made, powerful micro-chip 
circuit replaces 5600 transistors and makes 
Pulse Tach the most advanced pulse instru- 
ment ever developed for consumer use. 

Reading your pulse isn't as simple as it 
might seem. Your heart beat constantly 
changes — perhaps three fast beats fol- 
lowed by two slow ones, one fast one, four 
slow ones and so forth. 

Pulse Tach has two ways to overcome 
the problem. First, in general or light 
exercise use, it "averages" your pulse every 
four beats. But after heavy exercise (or if 
you have an irregular rhythm) Pulse Tach 
can also compute heartbeats over a longer 
span of time. In fact, Pulse Tach is accurate 
to 1%. 

AUTOMATIC, ACCURATE 
HEART REPORT 

After Pulse Tach evaluates and processes 
your heartbeat, it shows your pulse rate on 
an extra large Liquid Crystal Display for 
easy reading indoors or out. 

There's more. Press a button and an 
audio "beeper" lets you "listen" to your 
heartbeat. It's like having a direct line to 
your heart. 




ALSO A CHRONOGRAPH 

Pulse Tach is more than just a way to 
count heartbeats. It also has an in- 
dependent quartz stop watch. Now you can 
time your exercise period, laps or anything 
else up to one hour. 

With Pulse Tach you know when you 
reach the heart rate at which exercise does 
the most good. The stop watch feature tells 
you precisely how long you're at this 
optimum level. Then combine both func- 
tions and compute cardiac recovery time — 
the most important measure of cardio- 
vascular fitness. The better your shape, the 
shorter your recovery time. 

See how your heart is affected by coffee, a 
cigarette or a stressful day at the office. 
Makes a great gift for a wife in aerobics or 




Pulse Tach Fingertip Heart Computer is 
just two inches long, weighs about an ounce 
yet it represents a major advance in 
personal electronics. 

your tennis partner. In fact, anyone who 
exercises will appreciate Pulse Tach. 

THE PRICE MAY BE THE 
BIGGEST NEWS 

Original cost of the Pulse Tach was quite 
high because quantities were limited to 
professional use. But just as pocket 
calculators and computers have dropped in 
price when made available to consumers, 
so, too, it is with Pulse Tach. 

The Pulse Tach Fingertip Heart Com- 
puter is only $49.95 yet its solid-state 
micro-chip components give better ac- 
curacy and more features than bulky, old- 
fashioned pulse meters costing $100-5200. 

TRY IT FOR 30 DAYS 

Prove to yourself that the Pulse Tach 
Heart Computer is the smallest, most 
advanced pulse monitor on the market 
today. Try it for 30 days. If ydu're not 
satisfied for any reason, simply return it 
for a complete refund — including return 
postage. You're protected by a 90-day 
manufacturer's warranty as well as 
Baystar' s reputation for satisfied customers. 

Your Pulse Tach will come complete with 
long-life watch batteries and a necklace- 
size lanyard to keep Pulse Tach handy when 
it's not on your finger. You'll also receive 
helpful instructions including information 
on your "target zone," cardiac recovery 
time and other exercise hints. 

HERE'S HOW TO ORDER 

To order simply send your check for 
S49.95 plus $2.45 shipping and handling 
to Baystar at our address below. Credit card 
holders can speed their delivery by using 
our toll-free number. (Md. res. add 5% tax.) 

Your heart is thumping. Is it a danger 
signal or not? Find out. Order a Pulse 
Tach Heart Computer today! 

CALL TOLL FREE 



Monday thru Friday 9am-Spm Eastern Time 

800-638-6170 

All other times call 800-257-7850 
Maryland residents call 363-4304 




110 PAINTERS MILL ROAD DEPT. 62T 
OWINGS MILLS, MD 21117 (301) 363-4304 

*The Baystar Company 1983 
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Start your own 
money making business! /A 
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BOOKLET! 
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PRO KEY 
MACHINE 

TOURS 
TO KEEP! 




Telll bO» *00 quickly 
train to bt your own bosi 
Hi ■ prof iUMi Spiral in* 
or FulttMoo touinou ol 
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•HitM fflr OOMM rOXIWLSWINSTTIVre 

^T^T,, ^ tohUI 10190 Raid Bldg. 
m/» cotfww y," Kinm City, MO. 641T1 



There is NO OBUGAIION and NO SAIfSMAN Will Call ever" 
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I 1Mb) tow 
J B mak* 



UNSTTTUTl 

10190 Field Bldg.. Kansas City, Mo. 64111 i 
Please rush FREE Book "Keys to your Future.' 
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Fabulous Folboting NOW 

Avoid tho risks ond discomfort of 'ippy canon, skimpy 
kayafcs, wobbly inflatable rafts! NOW, you GLIDE 
socurety .n perfected Folbot. completely relaxed t 
EXCLUSIVE swlvefback COMFORT. America's, 
foromost small croft in various sfyiot ond colors 
from l to * seoters, GLIDE smoother, fa 
wtth EASIER hghtwotght double bino*. 
efficient yacht smart soils, small motors. 
Portoct tor nature study, scouting, float 
cruising, supreme in White Woter, Svi " 
Marsh end Sea Wen t INEXPENSIVE 
m EASV PREFAB Kits or ready 
FACTORY BUILT, also travel- 
smart FOLDl NG typos to fit 
inside trunk or alrcraf*. 




Here s what one customer said: 

***** 3 



"If I had the tools and materials 
to build my own hike from 
scratch, I don 't think I could build 
one any better.'' John Jurenka. 

Santa Monica. CA 



Save assembly costs when you build yourl 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames (shrugs off 
rough going). Optional electric start, lights for 
licensing^ther accessories. Call TOLL FREE 



1-600-253-1030 

in Michigan call 
616/849-3400 




leald. Inc. 

Dept.OLM , P.O. Box 1148 
Benton Harbor, Ml 49022 

mama - 



TELEPHOTO 
LENSES 



CELESTRON INTERNATIONAL 

P.O. Box 3578-PS, 2835 Columbia St. 
Torrance, CA 90503 

Name 
Address 



City 



State 



Zip 



Rocking 
Bull 

FULL SIZE PLANS 
AVAILABLE 

ir $5 

IB" $8 
28" $10 



SPRING CATALOG $2 

List 30 plans, supplies plus 
woodworking tips 

Write: 




INDUSTRIES 



1701 Deer brook Trail, Xenia Ohio, 45385 



TOUMARK® 

225 vorange ' <iE» ./-^ BP. 

THE ORIGINAL Siiitf j i 

NmHondkHoMtAinrno "^^Ji 
* ««"«MMioaa pomunuD 

Ft-I COMPACT FOIDMG SLINGSHOT WITH WRIST MACE MOO 

«-l REPLACEMENT 8AND5 « LEATHER POUCH ttBD 

1AM 140 ROUNDS 1/2" DtA. AMMO. ONLY USA 1300 

MO C O D S FO« AH P<«T FOREION ORDERS ADD PER irtM B OO 

TRUMARK SLINGSHOTS : P.O. BOX 1517 J .lOUIfifll.CO. USA 



OFFER EXPIRES MAY 31st 



at ht Saj, Mu| 
CaSa] eajn na V a 1", a 



,*.|lf 



»aj mt atUI ■ wmt 
'V Bu* ** ■ * t<# CJ. txis 

32 Tool Sot QJ. Ml W> mm «ja» 

14 Tool Stl EJ. cost '128" ROW Ml" 

Save Even Mora. Mt SM mm . . . . <3S" 

Two <38 Sets (United Tonal >5t" 

'Monty Back Guarantea. Adri>j"ror sMpaaeL 
Texas orders «M jfijajL Eipart orsersidd<4 

us suRPtus cBrra. Da*. m 

715 Camotn, Saa Memo, Taiaa 78215 




LEARN COMPUTER REPAIR 

'Train at home In spare time. No previous experience 
| needed. Home-study course Includes tools and materials, 
.shows you how to start. Send lor tree lads No obligation. 
I No salesman will call. 



City/ Still /Zip . 



jji) CMjputwRepair, Dept. PC033, Scranron, PA 18515J 



NEED THREE PHASE POWER 



allowe you to.opcrile three „,,.- 
phaao motor* M thru 7*4 horsepower from 220 °" lT 
volt tingle phase power aouires. Rugged — heavy SCQBS 
duty — patented unit built to give many years of 
Mtirfartory aervic*. SalUfied unera worldwide since 1966. 
Krev literature fumiehed on request. Telphonc 303-862-3038. 

RELJAMCE ELECTRIC HAJtUFACTURIMC COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley. Maitland. Fli. 32751 



Burglar - Fire Protection 




Protsct Toojr Uft, H 00*00, cV 

BRgCSBSi * ^ uT calo'og iJ*ow» brjw. 
Ubrj^i^bXoiI duM tn systoms ond doYlcts ( 


weeete , A ete , 898. 

instoH yeir earn 
nd save IMS. We 




offer FREE write- In enguwer 


ng tarvke. 




fei-FREE CATALOG 




Burdet Security Co Boi 82802 PS 


Lincoln. Ne 68S01 



FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 
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)u'l I Ever Make in Your Life, Yours Now 

WITHOUT A PENNY OF INVESTMENT 
WITHOUT LEAVING YOUR HOME 
WITHIN 90 DAYS 

WORKING" ABOUT ONE HOUR A DAY 
(OR EVENING) 



IE FASTEST, EASIEST 

1 00,000 




s are all kinds of ways to make money. Good golly, 

— if anyone knows that, I do! For the past 20+ 
I've concentrated on finding, investigating, creat- 

nd specifically singling out only the very finest legal 
ethical methods for carving out a mass of wealth in 
rry. But believe me, in all those years never have I 
rienced anything remotely as exciting as this one! 

ntly, I came across a fairly new way to make big 
but after a thorough study I discarded it because it 
red too much investment of time, money and 
onal effort. But my study did serve as inspiration to 
lop yet another fantastic and unusual wallet- 
ner — something that until now has never been 

— yet fully complies with the tough set of stan- 
I'm noted for demanding of any potential wealth- 

ucing concept 

ust be able to be started with minimum investment 

ust be possible to start at home and not interfere 
ith family life. 

ust be able to be started and run initially by one 
lan or woman 

ust require only a few hours of spare time per week 

ust have realistic annual profit potential of $40,000 
more 

this one goes way beyond my usual rigorous test, 
this: This extra-ordinary money-maker® allows you to: 

tart at once — within 30 seconds of studying my 
sport 

ivest not a single cent 

ccomplish everything without leaving your home 
- heck, you can do it from your favorite easy chair 
ihilst eating pizza or petting the dog (or vicey versey!) 

ave a potential net profit (not gross ... net!) of 
100,000.00 by the end of 90 days — tops. And 
lafs cash, not theoretical or paper profits. 



For the past two decades Du Vail has captured the 
imagination of men and women the world over by 
providing solid, unique direction for their quest for 
financial freedom. His firm is headquartered in 
Michigan with international marketing offices in Hong 
Kong (known as DAX International. John W. Lane. 
President). In addition to producing some three dozen 
publications on money-making/self-improvement 
themes. DuVall is also the creator of the popular Derek 
Dax adventure/mystery/romance series and the 
luthor of the political intrigue novel. "The Big Dream" 
published by Lyle Stuart. Inc., New York). 

His writings have been used in numerous style and 
content workshops and accredited courses at such 
institutions as California State University. UCLA. 
Fordham. University of Illinois and Worcester 
Polytechnic Institute. 



Naturally, you're wondering what all this is — but I'm 
not going to tell you here. No, it's going to cost you ten 
smackers to find out. But I will tell you what it isn't so 
you'll not be off on some wild goose chase: 

* No sex or off-color stuff 

* No chain letter, pyramid or multi-level scam 

* No mail order, envelope stuffing or drop-shipping 

* No writing or self-publishing how-to stuff 

* No loan brokerage scheme 

* No stocks, commodities, real estate, etc. 

* No gambling, betting or wagering 

* No arts, crafts or special skills 

* No party-plan, door-to-door or phone selling 

* No catalogs, mailing lists, postage, etc 

* No equipment to buy or rent 

* No bothering friends, relatives, etc. 

* Not anything you have ever seen advertised 
anywhere. 

WHO CAN DO IT 

Anyone with even a smidgen of ambition 

WHAT IS REQUIRED 

Other than my step-by-step detailed report ... nothing. I 
have thought long and hard about it; A person virtually 
without a shirt on their back or a pot to plant petunias in 
could do it. You will of course, have to put my plan into 
motion — but that's both fun and easy and totally 
accomplished from the comfort of your own home. (By 
the way, no one will be coming to your home, either.) 

Finally, let me make this clear Once you have my report, 
that is all you need to get going! I have nothing else to 
sell you for this deal. Your purchase of this extraordinary 
report is NOT a "foot in the door" to get you to buy some 
extra or expensive "course" or whatever ... this is all you 
need from me! 

WHAT TO DO NOW 

You've got several choices: 

1. Write or phone me and try to pry out the details for 
free. It won't work, but what the heck — here's my 
number (517) 655-3333. 

2. Put this ad aside, wait 90 days or so and lose your 
chance at $100,000. 

3. Do the only sensible thing. Send me the ten bux and 
get started on wearing in that path to the bank. 



cTrtnmmmrcnr^^ 

o 

Nifty Bonus! 

A few months back in our DAX MONEY MAKER* «» 

CONFIDENTIAL NEWSLETTER, we reported on % 

another business that can easily net $1,000 a a 

week for life It's a bit more involved and does j 

require getting out and about, but our readers o 

were so delighted with it that I'm including it as ° 

an extra free bonus when you order our new ° 

special DAX report. "$100,000 in 90 Days " ° 

O 
O 

Lg-8-0-gJLgJL°JLPJUUJLPJUL^ 



P.S. One more thing (say, this Du Vail is a windy so am 
so, isn't he!). There are lots of people right now in bai 
financial straits. I hope you're not one of them, but if yoi 
are, having read this ad you now have absolutely m 
excuse for being broke, because as the saying goes 
"This is it!" This could truly be the once-and-for-al 
solution to any money miseries you have. I guess you'l 
have to take my word for it until you receive thes< 
fabulous reports — but if it eases your mind any, ove 
100,000 men and women worldwide have been, over th 
years repeat buyers of my books, manual, report; 
cassette tape programs and newsletters. There must b 
a reason ... 

- Dean F. V. Du Va 

Du Vall Press Financial Publication; 
920 W. Grand River Williamston, Michigan 4889! 



For same day 
processing 
mail to: 



DAX 

BOX 14-D5 

WILLIAMSTON, Ml 48895 



Dean — this sounds like 
just what I'm looking for — 
a chance to make mega-bux 
without any investment or 
having to leave the house. 
The same day you receive 
my order rush me your new 
DAX Special Report, 
"$100,000 in 90 Days" 
plus the Free Bonus Report, "$1,000 A Week 
for Life." Enclosed is ten dollars. 



DA>"o4/ 

For Personal 
Success 



Zip 
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NOW! Get in on the PROFITS in 
SMALL ENGINE REPAIR Cw 



right at hem* — we help ^ w 

you .v»ry ittpol Ihi wiy. 

No doubt about It ... as a small engine - 
pro, you can cash in on trie huge de- 
mand tor qualified men in one of 
America's fastest growing industries. [ 
You'll be able to command top hourly rates " 
of from $10.00 to $15.00 per hour — and 
that's just for labor. 

Plenty of business waiting for qualified man. 
65,000.000 Small Engine* Are la Use Jbdayl 

That's the official count from the Engine Service Assn. , and 
one-million new engines are being built each month. With 
Foley- Be I saw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 




«3f 



Teg 




Proliinonal Tooli inn Eawameni PLUS 4 kg Engine 
HI T0UM TO KEEP All >l No Eltn Coil 

NO EXPERIENCE NECESSARY! 

You don't need to be a 'born mechanic' or have any prior 
experience. Lessons are fully illustrated ... so clear you 
can't go wrong, and with our famous 'learn-by-dolng' 
method you get practical 'hands-on' experience. 
poi., B.ii.. mTTiiuu ~ jrftfl nTid slag 

Kanaee city Me. M111 

■ □ Y£s please send ma tho FREE bootitt mat gnee lull de- \ 
| teas about starling my own buimaas in Small Eng>na Repair \ ee** 

■ I understand mere is No Oongatlon ana in at No Salesman ana 
I OjSJ M ey 

I NAME 

I 




ADDRESS- 



1 cm 

I 

[run 



. zip . 
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SAVE AT ELEK TEK 
ON CALCULATORS 



Texas Instruments 

Ti-H ii7o aBar Nta incw). . . .m 

TI-MC M I I TI-BS-t 36 

58/38 Ubreriee. . IS P?H TI-BA53 (ATeii,) 43 

TI-PC-100C 180 BjSj Tl 57 || 

TI-PR08} 10 J-TJ TIBAS 38 

TIMBA 30 " " TI-3S-8P 



# HEWLETT-PACKARD 
SLIMLINE PROGRAMMBLE 
LCD PROBLEM SOLVERS 

HP-10C Bciantrfie (New) $54 

HP-11C Scientific 70 

HP-15C Scientific (New) 92 

HP-12C Financial 98 

HP-1BC Programmer (New) 92 



MP-aiC SlalS 

HP-41CV 80S 

Optksal Wend 85 

Card Reader 149 

Printer [82143 A] 883 

HP IL Accsneoriee 

HP-IL Module 886 

Dig. Caaawtta Drive .... 349 

HP-IL Printer 348 

Video Interface 178 



Memory Expansion Modules (HP41) 
Timer Mod 




.860 

. .60 



Ext. Funct. Mod.880 
Ext. Mem. Mod. . . 80 



50% off mfr. augg. retail price [9150.00 eat 

HP 34C Scientific 75 

HP-3SC Financial 75 



M 




■ 





CALL TOLL FREE 800-621-1269 
EXCEPT Illinois, Alaska, Hawaii 



toes* oacrinuM too Conaorata Accta. Inaftee. UeaKercartlorVet 
by nseitr prone MfJ Casn*,- s CrajoV Moray Oa Pan Check [Jots 
to car ) AOO M 00 1K item AK, HI, ».«., Ceaieale •00 88.00 faret 
<fm) $1 00 ea add l srra & henol Shots Co I* odcress ecu 6% tax 
»*> tooiange WaoTE rer tree oaeeaoa. ALL EUEK -T8K esKMS 

■ swamp miw, ist oual. mob coiaigurrt 



(800! 821. 1269 



trvjnc. 

hieago, IL 60645 
[312)877 7880 




Decompress 
knee 
joint 

Stretch 
thigh & 
hamstring 
muscles 



Increase 
hip 
mobility 

Correct 
lower back 
dysfunction 

Strengthen 
abdominal 
muscles 

Realignment 
of spinal 
vertebrae 

Improve 
overall 
posture 

Relieve 
neck 
tension 



Increase 
,' full range 
of shoulder 
motion 




Guiding 

Inversioi 
Boots; 

A whole new angle on staying fit™ 

To 07deT(^l776T9)T22^2124 
or (619) 724-7737 

Or mail check/ money order to: 

1ST FITNESS, 2933 Oceanside Blvd. Dept. PS 
Oceanside, California 92054 

Yes, I want the following: 

□ Gravity Guiding Inversion Boots'" 
$79.95* includes book. Plus $4.50 shipping. 

□ Gravity Guiding Inversion Boots™ 

& Doorway Bar $104.90* includes book 
Plus $4.50 shipping. 

□ Dt Martin's 124 page, illustrated book, 
The Gravity Guiding System*" $4.95. 
Plus 50c shipping. 

•California residents add 6>A% sales tax. 



NAME 

ADDRESS 
CITY 



. STATE . 



ZIP. 



MasterCard # 
VISA « 



Card Expiration Date: 
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Learn how to Program and Use 

PERSONAL COMPUTERS 

m 



Now at Horns in Spars Tims, you can learn ev- 
erything you always wanted to know about per- 
sonal computers. How to program in BASIC. 
How to understand and use BASIC commands. 
How to write and run your own programs. How 
to adapt existing software to your needs. 
Complete Course Includes Your Own Computer 
More than just another programming manual, 
this is a comprehensive home-study course 
written by experts. No need to quit your job or 
school. You learn everything right In your own 
home, without attending a single class! And 
to give you hands-on experience, we Include 
your own computer— the Timex 1000 with 16k 
memory module— plus cassette recorder so 
you can save your programs on tape. Send tor 



ICS 



Frs« fact! . Mail Coupon Today! 

" r ^r^TEiT TRAINING, Da^PCOM - — — - 

anton, PA 18515 j 

| "*»• . Aoe , | 

• AaMntta | 

^(^aj«aya» _ 



Quality Inflatable Boats 
for Under 

«300! 




n Sea Eagle 9 
holds 5 adults 



Sea Eagles last for years, go almost anywhere and can 
be used fishing, sailing, camping, river running and 
yacht tending, e Write for FREE COLOR BROCHURE! 
Sea Eagle. Dept. PS3AB St. James, NY 11780. 
Or phone: ^aaeaaaaaaeeaaeaaeaaeepj 
516-724-8900 (\ ^^^^^^^^ 




SOLAR GLAZING 
PANELS HELP 
HEAT 
HOMES! 



□ Double-Wall 
Insulated 

□ Shatterproof 

MAY QUALIFY 
FOR ENERGY 
TAX CREDITS! 

NOW . . . build your own greenhouse, 
sunspace, or solar addition and save! 
Get maximum light and energy trans- 
mission. Bronze aluminum flanged 
panels, ready for quick-mount. Choice 
of light-diffusing fiberglass or glass 
clear acrylic. 

IN-STOCK SIZES READY FOR DE- 
LIVERY: 1', 2', 3' Widths, 4', 6', 
Heights, custom sizes and ^ m*m 
shapes made to order. S/f 60 

AS LOW AS t sq. ft. 
Also ideal for porches, breezeways, 
atriums, swim-pools, skylights. Great 
do-it-yourself value! 

SEND $2 FOR COLOR BROCHURE 
ON SOLAR GREENHOUSES, PANELS. 
& IRS RULING ON TAX CREDITS, 
SENT FIRST CLASS MAIL 

COLARt VEGETABLE FACTORY, INC. 

STTOCfUREsl P 0 ' Box 2235 - Dept. PS-83P 
oiviaiorMi New York, NY 10163 



SEARCH NO MORE! 

Now... Just about every kind, size and style of 
fastener-plus tools and organizers-all in one catalog! 




Send for Free Facts 

Choose from 
28 Career 
Opportunities! 

Get an Associate Degree or Career 
Diploma Without Attending College 
...at Home in Spare Time! 



Now it's easy to train for a money- 
making career. . .even get a degree if 
you want... to help you get a better 
job. Find out what you need to know about 
any one of these 28 programs with no obli- 
gation to buy anything, now or ever. No 
salesman will call. Just check the one pro- 
gram that interests you most. You will 
receive free facts, color brochure and infor- 
mation on employment opportunities. 
No need to attend a College or University 
to get your 2-Year Degree or Career Diploma 
Compare your present salary with the kind of 
money you could be making in any of the careers 
listed below. Whether you want an executive 
career or whether you want to work with your 
hands, now you can train at home through inde- 
pendent study. Check over the business and 
technical degree programs as well as the other 
exciting programs that can train you for a new 
money-making career or help you with advance- 
ment on your present job. 

It's easyl... Its funl 
You leam from specialists 

You need no previous experience for any of the 
courses listed below. No need to change your 
daily routine or take time from family or job. And 
your instructors are as close as your telephone. 
Our staff of educators, consultants, administra- 
tors, authors and distinguished instructors are 
specialists In home-study training. 

So whether you choose a 2-year Business or 
Technical Degree or career training leading to a 
Diploma, you'll be a "class of one'' with your 
exams graded by experts who offer comments 
and suggestions whenever needed. 

Get free facts at no cost. Just check the pro- 
gram you're interested in and mail the coupon 
today. You'll get full information and a color bro- 
chure without obligation and no salesman will 
call. 

MAIL COUPON TODAY! 



BUSINESS ASSOCIATE 
DEGREE PROGRAMS 

□ Business 
Management 

□ Marketing 
O Finance 

□ Accounting 



International Correspondence Schools 

Education Service Center, Dept. PCS33 
Scranton, Pennsylvania 18515 
Please check only ONE box! 

TECHNICAL ASSOCIATE 
DEGREE PROGRAMS 

□ Civil Engineering Technology 

□ Mechanical Engineering 
Technology 

□ Electrical Engineering 
Technology 

□ Electronics Technology 
CAREER DIPLOMA PROGRAMS- 



□ High School 

□ Auto Mechanics 

□ Surveying & Mapping 

□ Drafting* 

□ Air Conditioning & 
Refrigeration 

□ Wildlife/Forestry 
Conservation* 

□ Art 



□ Microcomputer Repair 

□ Diesel Mechanics 

□ Electrician 

□ Small Business Mgmt 

□ Electronics 

□ Computer Programming 

□ Machinist 

□ Qun Repair* 

□ Motorcycle Mechanics' 



□ Income Tax Preparation - !] Industrial Management 

□ Police Sciences □ Hotel/Restaurant Mgmt 
"These courses are offered by North American Correspond 
ence Schools which recently merged with ICS. 



Name 



Ctty/Stale/Zip 



Everything from common nuts and bolts to specialty o-rings and half-moon keys. Available in com- 
plete organized sets. All illustrated full size. All industrial quality. And all at a fraction of regular 
retail prices. Catalog shows how to select and use fasteners and parts, too! PLUS., .installation and 
removal tools for fasteners and parts., .and an unequaled selection of organizer cabinets and bins. 



• No more time-consuming trips to hardware and 
part* stores! 

• No more "making do" with damaged or worn 
parts — or something that's "close." 

• No more leaving things in pieces while you 
hunt down a little parti 



• No more less-than-professional repairs! 

• No more frustrating searches! 

• No more inferior quality hardware! 

• NO MORE HIGH, "BUBBLE PACK "PR1CESI 



No 



t 



U.S.S. WROUGHT 
WASHERS 

Steel. Zinc-Plated 

CAP NUTS 

Steel 

RING TERMINALS 

Copper. Tin-Plated 

CABLE CLAMPS 

Nylon 

BLIND RIVETS 

All Steel 

HANGER HOOKS 

With Nails 

CONCRETE HOOKS 

High-Impact Plastic 

EXTERNAL RETAINING 
RINGS 

Spring Steel 




WORM SCREW HOSE 
CLAMPS 

Stainless Steel 



MACHINE SCREWS. 

Grade 2 Steel, Zinc Plated 

SELF-TAPPING SCREWS? 

18-8 Stainless Steel 



VWING NUTS 
Die Cast Zinc 



SPADE TERMINALS 

Copper. Tin-Plated 

WIRE & CABLE 
HOLDERS 

Nylon 

STEM SNAPS 

Black Nylon 




WALL ANCHORS 

Steel 

CLEVIS PINS 

Steel, Zinc-Plated 

COMPRESSION SPRINGS 

Music Wire. Zinc-Plated 

BUTT CONNECTORS 

Copper, Tin-Plated 

CABLE TIES 

Nylon 

CAP SCREWS. Hex Head 

18-8 Stainless Steel 

SOCKET HEAD CAP 
SCREWS 

Hardened Steel. Phosphate 
Coated 

CLOSED END 
CONNECTORS 

Copper. Tin-Plated 

GROMMETS 

Rubber 

PLASTIC RIVETS 

High-Impact Plastic 

BUTTON SNAPS 

Brass. Nickel-Plated 



© 



SCREW EYES 

Steel. Zinc-Plated 

PIN CLIPS 

Steel. Zinc-Plated 

SPACER BUSHINGS 

Steel 

SNAP BUSHINGS 

High-Impact Plastic 

DECORATIVE NAILS 

Steel, Brass-Plated 

COMMON RIVETS 

Aluminum 

FRAME HANGERS 

Saw Tooth 

O-RINGS 

Neoprene Rubber 



SCREW HOOKS 

Steel. Zinc-Plated 

_INS 

SI 




T1NNERMAN NUTS 

Multi-Thread Steel 

THREADED INSERTS 

Brass Alloy 

ALLIGATOR CLIPS 

Solderless 

MASONRY NAILS 

Hardened Steel 

WALL ANCHORS 

Tubular. Plastic 

SNAP SPLICE 
CONNECTORS 

Plastic 

STRAIN RELIEF 
BUSHINGS 

High-Impact Plastic 

COMMON NAILS 

Diamond Steel 



"AND THIS IS JUST 
A SAMPLING OF 
WHAT'S ACTUALLY 
IN THE CATALOG" 

D.R.I. Industries, Inc., PS-4-83B 
II WO Hampshire Avenue South 
Bloomington, MN 55-438 



TO RECEIVE 
YOUR FREE CATALOG, 
SIMPLY COMPLETE AND MAIL 
THIS COUPON TO: 
D.R.I. Industries, Loo, PS-4-83B 
11100 Hampshire Avenue South 
Bloomington, MN 55438 



PLEASE 
PRINT 



MR. 
MRS 

NAME ¥JSS_ 



first 



M I 



Last 



ADDRESS 



Street & Number 



MAG.67 



City State 

- Copyright 1981 0 R I Industries. Inc 



/ip 



12825 
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With a snap ol the fingers, lights go on or off. 

— 4UDIO 
, LITE 



THE FOUR SEASONS 

PASSIVE SOLAR 

GLASS ENCLOSED 
HOME EXTENSION 




All-Gear 
MAGNATRAC 

Crawler 
Tractor 
KIT! 



All New 

YARD 
TRUCK 
KIT! 

1/3 Ton 
Capacity 

Bolt together a STRUCK-KIT Tractor in a 
weekend and pocket Big Savings. Choose our 
famous MAGNATRAC Crawler or our newest 
16HP YARD TRUCK Kit. Use for odd jobs to earn 
extra cash. Thousands of STRUCK-KIT Tractors 
in use. 30 Attachments - loader, backhoe, mower, 
plow. etc. Buy factory direct for greatest savings. 
Send NOW for: 

•CATALOG of KIT construction and uses — 
91 .00 (specify Magnatrac of Yard Truck) 

•ASSEMBLY MANUAL for KIT - $7.00 (specify 
Magnatrac or Yard Truck) Money refundable on 
any purchase. 

STRUCK-KIT Dept. PS43 Codarburg, Wl 53012 



PRINT YOUR OWN 



Cards; stationery envelopes, 
advertising; labels; tickets; OSL 
cards; announcements; greeting, 
sympathy, prayer cards; tags, 
etc. Save money. 
Own a Printing Business 
We supply everything direct 
from lactory. Easy instructions. 
Also raised printing like engraving 
Have home shop Add to income 




MAIL THIS COUPON TODAY! 

Kelsey Presses. Dept 83CD, Meriden CT 06450 
Enclose $1 00 for our catalog. 
Name 



Address . 
City 



.State. 



-Zip. 



, f SHAKES 



• V 1 ■ e V " e V ' ^ > 



SHINGLE 
for the 
LAST TIME! 



Embossed aluminum shingles - 4 popular colors. 
Tested and approved for UL Class B fire raling, 
, | HUD/FHA. and 120 m.p.h. hurricane-force winds. 
Approved for minimum pitch 2" to 12". 46 lbs. per 
Square. Energy efficient. Ouiet when it rains. 50 
Year, limited transferable warranty. Ideal for new 
« i homes, reroofing. churches & geodesic domes, 
DO-IT- YOURSELF!! Buy Factory-Direct. $85.00 per 
Square, plus color-matched nails and valley/flashing, 
, For a shingle simple, 10-page installation booklet, 
and complete Information, sand $5 00 [Includes 
postage], to! 

REINKE SHAKES, INC. De P , psw 

P.O. Box 88 - Hebron. Nebraska 68370 
«*» »V »V <V i «H> i A i JU 



GREENHOUSES BUILD YOUR OWN 



SAVE THOUSANDS! Use our low-cost Factory Direct Double- 
Insulated Glass. 40% TAX CREDIT! QUANTITY DISCOUNTS 





- 1785 


20V. iM 


- S13 OS 



28i?fl - 


$31. II 


34178 - 


$36.95 



ACT TODAYI |404) 691-1960 
SouttaMltrri Energy Control. Dept. F 
P.O. Be < 44066 - Atlanta. 6A 30336 





30 day money back guarantee 
Easily installed in place of your regular light switch. 



Audiolite '" , The new way to turn your lights on and off 
without touching a switch When the switch hears a sound, 
it turns on the lights and keeps them on as long as the 
sound persists Actuating the switch starts a clock which 
works on a time control Includes dimmer control and 
manual on /off positions Installs in place ol your light 
switch, and connects to the same 2 wires Requires a stan- 
dard 2-hole lace plate, the same used on ordinary electric 
outlets Audiolite has solid-state microcomputer circuitry 
to ensure years of trouble-free service 1 year warranty 

Send check, money order or credit card number lo: 

LS&S r. 

PO Box 673. Nonnorook. iL SOU62 ^xancescem Models Only) 

Send AUDIOUTEIs; at $32 OO each-olus S2 50 tor post- 
age and handling lor $98 OO tor 4 Audioliles. plus $4 50 tor postaqo 
and handling!, within USA IL residents add 6% sates tax. 




Allow 6 weeks for delivery Add 2-3 weeks if paid by check 
□ Visa □ MasterCard Signature _ 



(required on credit card purchase. 



Credit card no . 



ORDER TOLL FREE 1 -800/323-655* Ext R-23 

In Illinois call 1 -BOO/942-6345 Exl R-23 
Laaaia 12* hours, including Saturdays and Sunday! m 



SUPER BARGAIN SPECIALS! 



Powerful Permanent Magnet 

Motor/Generator 

ma> lo-iwi $14.95 




I U.S. 4. 

Wrrk arlaat ItclrfUr $16.50 

• ITIM 10-1023 - - Runs on 12 to 1 20 v AC or DC. 
( Rectifiar roq. for AC ). Vary powerful for its siza. 
Torque 50 in./oi. ot 6500-RPM. 5.5-omps. No load 
speed, os motor, 1,000 to 10,000-RPM. Reversible 
rotation. As generator, use wind, pedal, water power to 
produce 12-volts at 950-RPM, 24- volts at 2000-RPM. 
Ball bearing equipped. Shaft 15/32" diam., 2-3/4" 
long, threoded end. 0'all size 3" diam t 7-1/4" 
including shaft. ( 3-1/2 lbs. ) a._j k.« 




Condition 



Waterproof 
All-Steel 
.50 Cal. 
Ammo Boxes 

rriaai ton $8.49 

Prepaid la CM. U.S. A. 



• ITUI 1-1031 - - Genuine U.S. Gov't, issue, heavy 
gauge steel ammo boxes. Not imported, lightweight 
copies. Tight sealing lid with rubber gasket. Waterproof 
protection for tools, camera gear, fishing tackle, valu- 
ables, ammo, important papers, etc. Corry handle folds 
flush 11-3/4" > 7-1/4" > 6-1/8". ( 6 hi. I 

l\Send f or iqq p age 
Equipment Catalog < mm. 

( Taw Caa (Mar Mract Fr o ■ Tab Ad ) 
OOt III EPHOKI: | 401 J 474-4M4 

SURPLUS CENTER 

Dept. PS 043 Lincoln. NE 68501 




OUTDOOR LIVING - INDOORS! A beautiful in- 
sulated glass solarium to create exciting new living space 
for dining, leisure activities, solar heat collection, hot tubs 

NEW SYSTEM 4 FEATURES: 

• Window Quilt motorized shading in 49 decorator colors. 

• Provides privacy, sun control, night insulation (R-5). 

• 100% thermally broken heavy aluminum bronze lone 
frame features new double drain leakproof water run 
off design 

• Factory insulated glass, including optional curved 
insulating glass 

• Patented Pow-R-Venf cooling 

• Nationwide displaying dealer network 



o 



FOUR SEASONS 
GREENHOUSES 

By Four Seasons Solar Products Corp 
X>r> Sm&t 910 Route 110, Dept PS304 

W Farmingdale. N Y. 11735 
S ■ I In N.Y. Call (516) 694 -44 00 

CALL TOLL FREE 1-800-645-9527 FOR 
FREE COLOR CATALOG AN 0 NEAREST DEALER 

© 1983 Four Seasons Greenhouses 



Fiberglass 
Travel Trailer Kit 



Build Yourself! Save Gas 




TRAILER FOR THE Wat- Burro Travel Trailer 
kit sleeps four. Under 1.000 lbs. Fiberglass. 
Reedy to tow. Finish interior only. Write Burro 
PS4 14143, 21st Avenue North, Plymouth, MN 
65*41. For full color catalog send S3 00 to cover 
handling. Rental Opportunities. 



Always Include 
Your Zip Code 
When Answering Ads 





C 0M PUTERS 
Buy By Direct Moll 



1-800-841-0860 



Call for your Discount Prices 

Sffff MMITH-COmONA • TEXAS 

Instruments 



em*"" • A ATARI • TRS-OO 
MICRO MANAGEMENT 

okitmta SYSTEMS, INC. epson 

PARCEL DIVISION DEPT. NO 14 
2803 Thomosville Rd East • Cairo. Georgia 31738 
• 13-377-7130 



IP.Q ROBIll «□ CCICHCE 




Learn how to MAKE MONEY 

m DRAFTING 



Train at home, In ipara tbn*. No pmfcxn n» I 
. rime* MM Took and material* Included l*Si J 

* eouw. wo ipec i ei tumt require*. WiSmmtm ' 

£ too., how to do It LEARN DRAFTING I 

I'ritll'* AT HOME! , 

I "CAREER *« 1 

I nr j 

[ city tnn m I 

ISSTSk* NORTH AMERICAN SCHOOL OF DRAFTING, I 

Lf— ^ — C iiiii h Pi.. Oejt POM1. Mio|ii t nm . CA W»Mj 



SAVE up to 90% 
GOVT. SURPLUS 



Surplus and other bargains galore! 
Industrial, mig . marine, aircraft, 
auto, hardware. A must lor hobby- 
ist, mechanic, handyman, outdoors- 
man. Our 38th Annual Catalog. 
Send $1 today (deductible trom 
first order ot $10 or more). 



2- AIRBORNE SALES CO. 




8501 Steller Or Dept. PS83 
P 0 Box 2727. Culver City. CA 90230 



Name _ 
Address 

City 

State 



7'P 



FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 



BEST BUY! 



EASY-TO- ASSEMBLE KIT 



ONLY ^A^FOe B/oomall 
For 3 '6" diam. Other diams. from 4' to 7' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'1'/j" to 9'6". 



Now! 

Showroom & 
Warehouse 
locations in: 

Pomona, CA 

(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 

(713) 789-0648 



■ The Iron Shop 1977, 




People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe itl 
CAU^£ WRITE FOR M!E^_B ROC H UR E: _ 

[To: The Iron Shop. Dept IMS Box 128, 400 Reed Rood"! 
I Broomoll. Po 19008 Our Tel: 121 51 544-7100 

I Name 

I 

I Street . 

| City. 



.Zip. 



We accept MasterCard and VISA_ 



THE IRON SHOP 



MANUFACTURERS 




Limited Offer - Save Up to 33%/ 

With the New BULB SAVER, You 
Can Multiply the Life of Your Light 
Bulbs Up to FIVE Times! 

sw Piezo Electric Products' BULB SAVER extends the 
y light bulb up to FIVE times . . . spotlight, tracklight, 
household bulb, up to 150 watts (except three-way bulbs) . 
indoors or out! And there's NO perceptible brightness loss! 

Completely safe and easy to install, BULB SAVER comes 
with a money-back guarantee. Call toll-free today . 
BULB SAVER pays for itself many times over! 

Call TOLL-FREE or mail NO-RISK coupon today! 

800-328-5727 ext. 86 CALL TODAY! 





NER 



lectric Products, Inc. 

212 Durham Avenue 
Metuchen, NJ 08840 

Please RUSH me the number of 
BULB SAVERS checked below. If I 
am not completely satisfied, I may 
return them for a complete refund. 

□ 12 BULB SAVERS, Only $13.99. 

□ Buy 18 and SAVE 19%. 18 BULB 
SAVERS, Only $16.99! 

□ SUPER SAVER! Buy 36 BULB 
SAVERS and Save 33%. Only $27.99! 

Add $1.00 postage and handling to all 
orders. No CODs. Call 800-327-5727 
ext. 86 or use VISA or MASTERCARD. 
NJ residents please add sales tax. 



Amt. enclosed $. 



□ Check 

□ VISA 3C 

□ MASTERCARD ( 
Card No 



Expiration date . 
Name 



Address . 
City 



State. 



.ZIP_ 



PS483 



The Garden Way 
SunRoom /Solar Greenhouse 




Designed to serve 
efficient 



as an 
passive solar 
collector, our greenhouse 
uses a totally integrated sys- 
tem of solar components, to 
heat itself, and to help heat 
your home as welL 

It is also a sunny, energy 
saving room addition — for 
year 'round gardening and 
comfortable family living 

To find out more, send for 
our free brochure, or send 
$3.00 to receive your Com- 
plete Information Portfolio: 
16-page color brochure, f 
Planning Guide, "How / □ Please 
to Shop for a Solar «^end me your 
Greenhouse," Tax brochure. 
Incentive V □ I am enclosing 

, , ^ S3 to receive your 

Informabon ' Complete Information 
and much * 
much + 
more. * 

^ name 

/ 

s 

city state zip 

Garden Way 
. . SunRoom /Solar Greenhouse 

1_J Dept. A2383B, Ferry Rd, Charlotte. VT 05445 



Portfolio. 



address 
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OPPORTUNITY MART 



tCCYCLK MOTOR OIL . . . Instructions 
00. Formula, Dept. PSC, Menominee, 
chigan 49858-0392. 



Mileage Carburetors. Free De- 
J». Box 89, Draper, Utah 84020-0589. 

HAZZARDS, Facts, Advanced Technol- 
y On Vaporizing Gasoline. $10.00. Mon- 
Back Guarantee, Gastech Systems, 
X Box 2347, Carlsbad, NM 88220. 



too MPG Carburetor Fact/Fiction? 
PGPS383, Box 2133, Sandusky, OH 
S70-7133. 



IAVE »» HUNDREDS ** on your next 
w car or truck. Details $1.00. Station 
ice, Dept. PSA, 393 Unionville Rd., 
.ionville, PA 19375. 



WW PATENT HIGH MILEAGE vapor 
rburetor plans. Knieas, R2-PS1, Bowl- 
f Green, MO 63334. 



OLD CAR FANS: 

Subscribe to /-lemmings Motor News, 
world's largest old car marketplace since 
1954. Over 450 pages o( ads each month, 
rammed with thousands of old cars lor 
ale— plus parts, literature, restoration 
hops and more. Only $15.50 lor 12 giant 
ssues. Subscribe to the bible' of old car 
tuts today, 
end to: 

lemmings 
dolor News 

>ept. 13-B, Box 100 
lennington, VT 05201 




AUTO SUPPLIES & 

EQUIPMENT 

ALTERNATOR Generator Rebu.lding 
ok. Price: Hedelund Engineering, Box 
>24, Las Vegas, NV 89126. 

IYDRAULIC JACK Repair Kits, Parts 
d Supplies. Catalog $2.00. Hydraulic 
:k Packing & Tool Co., General P.O. Box 
Staten Island, NY 10314. 

MINI-BIKES, GO-KARTS 

CLUTCHES Max-Torque 6 shoe OUT- 
RFORMS all others, $23.50 <vb or Va 
ift. P.O. Box 746, Menomonee Falls, WI 
)51. 

MOTORCYCLES, 
BICYCLES & SUPPUES 

INCMA "RED" MOTORCYCLE TIC 
WN STRAPS..$11.96 PAIR 5Vz 

Shipping Included..Master/Visa..M&R 
lucta-Dept 1A, Box 747, Millville, NJ 
2. 

AVIATION 




— INCREDIBLE RE- 

You can do it Exciting! Order 
WEE catalog today. Boomerang- 
l, 312 Park, Monroe, LA 71201. 

tMOPPY ultralight single seat helicop- 
. Simplified construction - motorcycle 
rine. Informations $3.00. Polynova, Box 
IS, St. Remi, Quebec, Canada JOL 2L0 

ET ENGINES for gliders, ultralights, 
icopters, experimental! Plans, kits, as- 
ribled. Informative catalog $5.00. SSM, 
iO Gabriella, W. Covina, CA 91792. 

O ULTRALIGHT AIRCRAFT PLANS! 

;alog $5.00. Aerofun, Box M-19, Salida, 
95368. 



vild YOUR OWN JET HELICOPTER 

EASY TO FLY — INEXPENSIVE TO BULDI 
• Carrtae one penwvoU • Una low-coat tuet 
• Simple hand too* construction 
Plana— co mpW W y Hustrstad S9 00 




THE HELICOPTER HOBBYBOOK 
hdudea Plana tor buMng a Paion-Enm* 
Powered Hakxxaar (tuny iterated) M OO 

BOTH ABOVE BOOKS: only S14.00- 

HEU CRAFT. Inc. 
0. Box 16486- A Baltimore, MD 21217 



1 0 words. Payment with order, or charge to your Visa, Master 
Card, American Express or Diner's Club account (give num- 
ber & expiration date). First word in bold capital letters, rest 
of ad upper & lower case. Other bold cap words, $1 per word 
extra. Bold headline or white space, $29.50 per line. DIS- 
PLAY-CLASSIFIED $403 per inch, per month. Advertisers 
using a P.O. Box number must furnish complete name and 
street address for our records. CLOSING DATE for June issue 
(on Sale May 17) is March 28. Send orders to Dorothy Ellis, 
Popular Science, 380 Madison Ave., New York, NY 10017. 



SPACE 




Solid, high quality, desk model of (he Orbiirr. Model rs 
10 inches long and completely finished with authentic 
markings and colors. Beautiful wooden display stand b 

included. 

Send check or money order for 129.75. Freighi induded 

NJ residents add 6% Sales Tax. 
Other models available Send 11.00 for catalog 

Toys and Models Corp. 

P.O. Box 17S 
Dumont, N.J. 07628 



SA 



HOVERCRAFT 



AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $9.95. Aero-Projects, 
Box 5118PS, Clinton, NJ 08809. 

HOVERCRAFT Plans, Catalog $1.00. 
Universal Hovercraft, Box 281, Cordova, 
IL 61242. 
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ASTRONAUTICS 



ANTIORAVITY Propulsion Devise. Free 
Brochure. RDA, Box 873-N, Concord, NC 
28025. 

ANTIORAVITY AND UFO'S PROPUL- 
SION SYSTEMS RESEARCH COMPENDI- 
UM, Free Brochure. HEER, P.O. BOX 
5286, Springfield, VA 22150. Introductory 
Volume $20.00 (190 pages), Volume I 
$65.00 (450 pages). 

SKYWHEEL flies vacuum direct! $5. 
Maglevity, Box 1813, Kailua, Hawaii 
96740. 




GRAVITY 



ANTI 



ELECTRONIC LEVITATION 

No moving pacta, magnets paaaa or •*ohc fussks. 
•WLD FLYING htOOeUB. Plana, i 



grama, performance, oharta A mora In PRIMER VOL 
l«10 mbneo (20 pod GUARANTEED! VISA MC add 

S5 foreign ADO $10. SAUCER TECHNOLO- 
GY, Box 132- A, Eureka Spring*, Ark. 72822 



BOATS, INBOARD & 
OUTBOARD MOTORS 



EVINRUDE 1982 Bargains . . all sizes . . 
$1.00 handling . . Scott-McCulloch parts . . 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 



BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8 -30'. Molded fiber- 
glass hulls and decks come factory assem- 
bled - you install factory supplied interior. 
Save half factory-built cost. No experi- 
ence required. 48-page catalog - $1.00. 
Luger, Dept. AC-83, 3800 West Highway 
13, Bumsville, Minnesota 55337. 612-890- 
3000. 



BOATKITS - PLANS • PATTERNS ■ 
FRAMEPACS - LARGEST CATALOG - 300 

Designs 8780' - Plywood - Fiberglass - 
Steel - Strip Planking - POWERBOATS - 
Inboards - Outboards - Cruisers - Sport- 
fishers - Hydroplanes - Runabouts (KAY- 
AKS CANOES - Large Selection - Plywood 
- Fiberglass) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - FIBERGLASS 
MATERIALS - Cloth - Resins - Foam - 
CATALOG $2.00 - "Includes FREE 
Materials Brochure - Equipment - Rig- 
gingsails - (Book "AMATEUR BOAT- 
BUILDING" - Fiberglass - Plywood - Wood/ 
Epoxy - $6.00). CLARK CRAFT - 16-S 
Aqualane, Tonawanda, NY 14150. 



AIRBOATS - 5 hp airdrive for small 
boats. $450 complete. Information $1.00. 
Propeller Engineering, Inc., Box 513, 
Morgan, UT 84050. 



BOAT A TRAILER TIE -DOWN STRAPS 
NYLON 1" x 16 Ft..l,000 Lb Rated..Vinyl- 
coated Hooks.. RATCHET TIGHTNER (Pos- 
itive Lock-Trucker Type). .EASY INSTAL- 
LATION MAXIMUM HIGHWAY SAFE- 
TY. .$9. 95 each/$18.00 pair-Shipping In- 
cluded.. Master/Visa..M4R Products, Dept. 
1A, Box 747, Millville, NJ 08332. Other 
types. Stamped-addressed envelope brings 
Free Brochure. 



BOAT PLANS • FRAME KITS • PATTERNS 

Hundreds ol designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportlishers. Easy, proven methods 
include instructions especially for amateurs to 
assure professional results. NO LOFTING! 
SUPPLIES' - Fastenings - Fiberglass • Resins - 
Glues - Spars - Books. Send $2 00 lor HUGE 
144-page catalog or $4.00 AIRMAIL. Includes 
FREE "BOATBUILDING SUPPLIES" bro- 
chure. GLEN-L MARINE, 91 52 Rosecrans Box 
756SP. Bellflower, CA 90706. 



BATTERIES, 
GENERATORS, ETC. 



GENERATOR ALTERNATOR, 110 volt, 
2000 watt, D.C., 500 watt A.C. (not 60-cy- 
cle). Approximately 39 lbs. and 1 cubic 
foot. VERY PORTABLE. 2 and 4 cycle en- 
gines. Powers tools, lights, quick charge 
batteries, light arc welding, etc. Excellent 
Machine at low price. Alphine Equipment 
Co., 120 North Pascack Road, Spring Val- 
ley, NY 10977. 
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ROBOT 



ROBOT SHACK - PERSONAL ROBOT: 

Kits, Parts, plans for fun and learning. 
Inexpensive, Easy construction, Basic 

f liana $9.95. Advanced plans $19.95. Cata- 
og $2.00. ROBOT SHACK, P.O. Box 582, 
El Toro, CA 92630. 



SOLDERING 



EASY Weld Trailer Kits and Trailer 
Parts. Personal Use or Resale. Send $3.00 
for Catalog, Brochure, Marketing Ideas. 
TRAILER MAKER, 1229V* No. Jefferson, 
Mt. Pleasant, Texas 75455. 
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DO-IT-YOURSELF 



electroplating. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 

NEW! . . . REPAIR ANY TV . . . EASY. 
Write, Research, Box 617Y, Brea, CA 
92621. 

SURVEILLANCE ELECTRONICS. Build 
your own. Details Free. Lextek Laborato- 
ries, - Box 8485-A, Silver Spring, MD 
20907. 

IGNITION MONITOR- LIGHTS INDI- 
CATE many PROBLEM AREAS. EASILY 
BUILT, installed. Under $10. Plans $3.00. 
A. Talvo, Box 163, Depew, NY 14043. 

i*oo CATALOGS listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairiax, CA 94930. 

PROJECTION TV . . . Convert your TV to 
project 7 foot picture . . . Results compara- 
ble to $2,500 projector . . . Total cost Less 
than $20.00. Plans & Lens $17.50. Illus- 
trated information PRES. Macrocomah, 
Washington Crossing, Pennsylvania 
18977. Credit-card orders 24 hours 215- 
736-3979. 

ELECTRONICS CATALOG FREE] In- 
credible 96 page bargain packed issue: 
Parts, telephones, cable TV & video, 
books, alarms, test gear, audio and much 
more! ETCO, Dept 577, Pittsburgh, NY 
12901. 

FURNACE REPAIR BOOK Illustrated 
Printed Instructions, Repairing all makes 
of Furnaces. $10.00 check or money order 
to: A A H Enterprises., P.O. Box 8072, 
Kansas City, MO 64129. 

ROBOTS-ROBOTICS. Beginning, ad- 
vanced. Manual, $9. Brochure, $1. Robo- 
tek-Ford, Box 6827, Stateline, NV 89449. 

BIG Screen Projection TV Kit. Turns 
your living room into a theater. Easy to 
build. Only $19.95. Free information. 
Tighe Wholesale, 1406 N. Hazel, St. Paul, 
MN. 55119. 

LOCK SUM ITHINO tools, books, training. 
Introductory booklet, catalog, $1. RALCO, 
Box 16434-P4, Memphis, TN 38116. 

•ON GENERATORS create Mountain 
Fresh Air electronically. Better breath- 
ing, vitality claimed. Also Kits. PROFES- 
SIONAL IONIZERS, 2146 Wellington, 
Wichita, KS 67203. 



SCIENTIFIC and ELECTRONIC 



DEVICES 

PHASER shockwavo and invisible FORCE 
FIELD generators LASERS lor weapons cut- 
ting, burning, doud writing holography and 
Special effects NUCLEAR panicle accelerator s 
and Detectors PLASMA. ION. HIGH VOLTAGE 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices lor security, telephones, intrusion 
detection nature listening. PLUS PLUS INFRA- 
S0NICS. ULTRASONICS. ENERGY. CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 lor catalog ol plans, kits and 
completed items to 

INFORMATION UNLIMITED, INC. 

P. 0. BOX 716. Dept PS 
Amherst N. H. 03031 
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PUMP 

DRAIN . IRRIGATE 
CIRCULATE • SPRAY 

Heavy duty rustproof bal 
bearing pump. Stain less 

shaft. 1 HP 12O0GPH 60' high' 

or 3O00GPH25'well.520OGPH max. 114 
1 "out Belt or direct drive. Use Vi HP or larger. 
Money Back guarantee Add S2 i. >>«■<■ A hnd1na$21.95 
LABAWCO Bon 35. Belle Maad. N.J. 0S5Oa 




ft -LASERS UNLIMITED 

Constat* plan* and parts sources 

RUBY LASER RAY GUN $15.00 

C02 LASER FOR BURNING CUTTING $15.00 

BEGINNERS LASER VISIBLE RED arc IR $10.00 

LASER PISTOL mi RIFLE $10.00 

VISIBLE REO LASER UGHTGUN $10.00 

MULTI CaOR LASERS $10.00 

LASER LIGHT SHOWS $12.00 

MINI CAP CHARGER FOR LASER WEAPONS" 
LASERS UNLIMITED 

Dap) LI, Bra 716, Amhartl. N. H. 03031 



SCIENTIFIC SYSTEMS INC., 

w at lasl otters in kit or completed form 
:h unique products as; Nightime vision de- 
es, super sensitive directional mikes, low 
1 high powered lasers, micro-mim-voice 
nsmitters, ultra sonic devices, super high 
tage generators, intrusion and sensing de- 
es, scientific personal protection items. 
i many other hard to find products. Send 
00 /or catalog SCIENTIFIC SYSTEMS INC. 
pt. SI. Box 716 Amherst. NH 03031 



!7 f*age II luttrated book explain* nu> 

►making plus home curing and smoking 
teat, (owl and fish. Over 100 recipes. 

equipment and supply 
italog has more information. 
>r yours, send to: 

The SAUS AGEM AKER 

'7-12 Military Road Buffalo, N.Y. 14207 



HYDROGEN FUEL 



Now, you can ganaritt your own frydrogan and 
:onverl your lutomotiili to oporati on hydrogen 
uol. You pat akwtrofyztr and auto convartkM 
jlans and instruction*, plus dataiuj tn sato 
hydrogen storage and generating hydrogen 
FREE' Complete package: only $10.00 
RESEARCH & DEVELOPMENT 

Post Office Box 873 
Concord. North Carolina 28025 . 



DO-IT-YOURSELF BOOKS 



DO IT YOURSELF AND DO IT RtQHTI Popular So 
snce Sua Books give you Huatrattd. sHp-by-etap 

netruction to build-it, fix-it repair-* yours** Ska a pro. 
Choose handy hardbound adttions: (#4405) Hon to 

Bulla Patos t Docks (#441 2) Home QtMom to Lawns 
Landscaping (#4425) How to Build Your Qaraga & 
Carport Only SB 95 phis $1.50 postage. handling 
each Sand check/money order with book number 
and ax* to: Popular Selene* Books, Dept. P34C. 
P.O. Bra 201 S. Latham, N Y. 12111. 



SATELLITE TV 
(BREAKTHROUGH 




No Mors Monstrosities' Our new patented 1.8 
mster antenna with gun laser surface tolerance is 
the most perfect antenna made in the world - - . 
Plays like a quality 3 meter Roof mount . . . 
motorized! 



OUR 96 PAGE 
TECH BOOK 

REDUCED . . . 
ONLY $6.00 



SPACECOAST 

RESEARCH CORPORATION 

P.O. BOX 442-B 
■ TAMONTE SPRINGS FL 32701 



24 HOUR 
C.O.O. HOTLINE 

(305) 
339-7600 



HOME CRAFTSMAN 



"GETTING Started in Stained Glass" 
1.00. Whittemore, Box 2065X, Hanover, 
1A 02389. 



MAKE TOYS- Plans, Kits- Hardwood 
Hieels, Parts, Dowels- Catalog $1.00- 
herry Tree Toys, Belmont, Ohio 43718. 



LARGE selection of plans. Furniture de- 
signs,- loom, spinning wheel, clocks, doll- 
houses, cradles, toys, alphabets, bird 
houses, weather-vanes, kites, and more. 
Catalog 60c. Craftplans Co., Rogers, Min- 
nesota 55374. 

WOOD ANTIQUE MODELS. Patterns 
catalog $1 refundable. Criss-Cross. Box 
324X. Wayne, NJ 07470. 

QUALITY Furniture Hardware, Chair 
Cane, and Lamp Parts. Complete Selec- 
tion, Prompt Delivery, Reasonable Prices. 
Catalog Costs: $1.50 3rd Class or $2.50 1st 
Claas. Paxton Hardware, 7818 Bradshaw 
Rd., Dept. BB, Upper Falls, MD 21156. 




FASHIONED LATTICE SHELF 

Plan's and instructions $4.95 Refundable 
on kit. Hover Crafts, 5770 Sheridan. Sagi- 
naw, Michigan 48601. 

W00DCARVING 

KITS 

European type Rough-outt now 
«. ulable in US 9 it" Taddy Bear 
plaque 120 Nrn 1 913 catalog II 
or FREE Mtn order 

H tu ttmjiiJ WeeSc arvwtfj 

3389 S 290th Si (Dipt P4| 
Auburn. W4 98C02 



13 TOOLS & MACHINERY 

SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products. Dept. 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041. 

SILVO Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept PS3-4, 
2205 Richmond St., Philadelphia. PA 
19126. 

ay METAL Cutting Lathe $83.50. Taig, 
15048 Proctor, Industry, CA 91746. 

SOLVENT PARTS WASHER. Profes- 
sional Style. Suppliea. Kits Free Litera- 
ture. Diesel Systems, Box 1273, Arvada, 
CO 80001. 

LATHE - 5* High quality wood/lathe in- 
novative DIY kit. Assembly time one 
evening. A beautiful tool $75.00. Value for 
$29.95 plus $5.00 shipping. Toolmaker Kit, 
68 Eagle Lane, Hauppauge, NY 11788. 




LATHES r TO 15\ MILLS. 
DRILL PRESSES. GRINDERS 
. LATHE CATALOG $1 00 
Pradsion Toots Inch or 
Metric Aluminum, Brass. 
1 Steal. shape*. Small 

I Screws Tap|. DnilS 

jr_-_i|j Saws, Collets . . TOOL 



CATALOG $1 00 



-A Ca m pbell Toon Co 
r~ PftCCWON TOOLS 
-* SHOP SUPPLIES 



TURNING, MILLING. 
DRILLING. THREADING, 
BORING DIVIDING 



SHOP SUPPLIES 
21 OOP tlSl wl Roed 
haSsaasM Ohio »&80» 

pan 



ISA ENERGY SAVING 

PREVENT FREEZE-UP* MONITOR 
TEMPERATURE BY TELEPHONE. H&M 

Manufacturing, Box 143, Haddon 
Heights, NJ 08035. 

CUT Home Heating Costs 55 Ways. Mon- 
ey Making Opportunity Included, Just 
$2.00. Perry, Box 3637, Springfield, MA 
01101. 

SOLAR ENERGY Consumer Handbook- 
Guidelinea on selecting and installing 
equipment. SAVE learn how to cut your 
heating bills. $10.95. Franklin's, POB-73, 
Sellersburg, IN 47172. 

SOTZ OWNERS Efficient Distributive 
Hot Water Insert S.a.s.e. "Heat", BXK. 
Airway Hts., WA 99001. 

"LOG SPLITTER PLANS" 

15 Ton, Hydraulic, Professional Design, 
$9.95. Tangent Designs, Box 572, Potts- 
town, PA 19464. 

REDUCE FUEL COSTS! Solar Alcohol 
Still! PTftC, Box 251-PS4. Redan, GA 
30074. 

YOUR attic can provide cool in summer, 
warmth in winter. No operating expense. 
$10.00. Dept. PS1117, McLindon, P.O. Box 
207, Arlington, VA 22210. 

EXCITING. New, electronic device saves 
to 30% on electricity. "Get yours free" De- 
tails, $.50. Allectronics, Box 1736, Dept. 
102, Orem, Utah 84057. 

LITE BULB SAVERS. Save up to 46% 
energy and increase the life span of bulbs 
93X. Package of 5. Only $11.95 ppd. Chris- 
tian & Christian, Dept. PS101, Box 912, 
Covington, TN 38019. 

1SB ALTERNATE ENERGY 

HYDROGEN - Selling Electrolyzers 
s.a.s.e. - Information. L. Spicer, Lineville, 
Iowa 50147. 



SOLAR CLOTHS DRYER. Dry cloths 
outdoors rain or shine save money/en- 
ergy. Detailed plans $4.00. Clear Wood 
Products, Box 997, Oregon City, Oregon 
97045. 

WELL WATER HEAT PUMP SYSTEMS 

May be your energy alternative Informa- 
tion $6.00; Plans $10.00. J. K. Heat Pump 
Systems, 1710 W. Porter Street, Wausau, 
Wisconsin 54401. 

U.S. Patented geothermal basement 
produces 20 times the usual warmth, In- 
formation kit $4.00. Holman, Box 12, Orel, 
Nebraska 68862. 

SAVE BIG MONEY By Teaming Up 
with the Sun. Plans for Solar Electric 
Generator • $6.95 each. Plans for Solar 
Heat - $5.95 each. ISI, P.O. Box 7391, Mur- 
ray, UT 84107. 



INCREDIBLE 

FRICTION FURNACE 



Exclusive Booklet Includes: 

• Introduction to Invention 

• Patent Information 

• Design Projects 
Central Hot Air Furnace 
Hot Air Space Heater 

Hot Water Heating System 
Steam Boiler 
Hot Water Heater 

• Future Applications 

• Future Research Projects 

SEND ONLY $15.00 



FRICTION FURNACE CORP 

P O Boa 123 • Tlvoll New York 12583 



PRODUCE HYDROGEN 
Inoxpsnsl voly and Easily 

For simple plans to produce hydrogen from 
ordinary tap water and a 12 volt car battery, 
using a generator as big around as a dime: 
Only $10.00. 

R and A DEVELOPMENT 

Box 122 
Bloom sburg, PA 17815 



FREE ENERGY 



Extract abundant free energy anywhere 
using permanent magnets. Know the 
truthl Plans, Instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 



RESEARCH & DEVELOPMENT 

PO Bo» 873 
Concord NC 28025 



SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 

Materials; Components: Complete Systems 
80 Pages. 18 Sections. 
Our iotn Year! 
Order from one expert source — the country's largest 
energy saving mad order house 1 
Can us st 603 666-8186 or sand $1 00 ppd 

SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
M«nc hosier, NH 03105 



1SC HOME HEATING 
FUEL SAVERS 

OAS WATER HEATING - Save up to 
40% and more! New timer. Excellent! De- 
tails Free: Perry Marketing, Box 303-PS4, 
New York, NY 10021. 

16 PLANS, BLUEPRINTS 

PASSIVE SOLAR SUPER INSULATED 

HOME PLANS. You read about our homes 
in the Feb '83 issue. Proven performance 
in state-of-the-art energy efficient homes 
which are also attractive looking; and af- 
fordable to build. Full construction draw- 
ings available for traditional and contem- 
porary styles of all sizes. Free brochure 
or $4. '5 for detailed Information Package/ 
Design Portfolio. Natural Energy Design, 
Inc., 1355 Green End Ave., Middletown, 
RI 02840. 

~18 CAMERAS & PHOTO 
SUPPLIES 

SAVE $$$. Free Photographic Catalog - 
35mm, Super 8, 16mm. Videocassettes, 
Supplies. Superior, 442-524 Wells. Chicago, 
IL 60610 



CASH-IN on your darkroom skills with 
money-making custom photos on china 
plates, glassware, T-shirts, etc. Catalog 
$1.00. Arcee, Box 192, Piermont, NY 
10968. 



LOWEST Prices. BoVH Photo, 119 W. 17 
Street, NYC 10011, Dept. PS-4. 



21 HOBBIES/COLLECTIONS 



1983 CATALOG, 200 pagea. Thousands 

of chemicals, glassware, science/hobby 
equipment. Send $2.00. Merrell Scientific, 
1665 Buffalo Road, Rochester, New York 
14624. 



22 



JEWELRY 



CLOSEOUT Jewelry. 55« dozen. (Cata- 
log .25«). ROUSSELS, 107-1635 Dow, Ar- 
lington, MA 02174-7199. 



BUY CLOSEOUT JEWELRY Below 
Wholesale Price. Send $1.00 for list. Lei- 
man, 522 Cleermont Drive, Huntsvitle, 
AL 35801. 



24 ANTIQUES, RELICS & 
INDIAN GOODS 



FREE list to Serious Collectors 30,000 
Indian Artifacts, Pots, Spears, Axes, 
.Slate, Beadwork, Caddo Trading, Box 669, 
Murfreesboro, AR 71958. 



25 FORMULAS, PLANS 



MONEY MAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG SS.OO 
(Refundable): GWA6, Box 193, Brook- 
field, Wisconsin 53005-0193. 



26 SCIENCE & CHEMISTRY 



CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 



CHEMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402-0748. 



EDUCATIONAL Material - easy to read 
and understand synthesis reports (P-2-P, 
DMT (specify), etc.) Apex Publishing Co., 
P.O. Box 845, Times Square Station, New 
York, NY 10036. 



lOOO'e OF CHEMICALS 

LOW Prices Glassware Send $2.00 for cat 
alog or call for orders/prices. Chem-Lab 
Supplies, 13814 Inglewood, Hawthorne, 
CA 90250. 213 973-2391 



ECONOMICALLY Priced Chemicals Ap- 
paratus. Catalogue-$1.00. Hagenow Labo- 
ratories, 1302 Washington, Manitowoc 
Wisconsin 54220. 



LABORATORY Chemicals- Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220 



27 



PLASTICS 



CASTOUTE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, fiberglassing; in industry, labo- 
ratories, craft work. Reproduce your de- 
signs with our mold materials. Profitable 
Illustrated Catalog $1.00. Castolite, Dept 
83D/PS, Box 391, Woodstock, IL 60098. 



29 A INDOOR GARDENING 



GROW fresh food daily. Commercial 
grower tells how he grows higher nutri- 
tional vegetables, faster, in window-sized 
self-built, automatic, SOIL-LESS system 
Produces $300 food yearly; $25-$40 
materials. Valley Farms, 250 Mill Rd. #17, 
Helena, MT 59601. $6.95/book. 



30 GARDEN SUPPLIES 
& EQUIPMENT 



DISCOVER hydroponics! New mail 
order catalogue. Nutrients, plans, more 
$2.00. Hollister's Hydroponics, 2640 Har 
bor Blvd, Costa Mesa, CA 92626. 



31 



NURSERY STOCK 



GROW ginseng. Very Profitable. Hav« 
seeds, roots. Complete information. G 
Collins, Viola, Iowa 52350. 



31 A 



GARDENING 



WEED-FREE GARDENING plus 87% 

greater yields! New LEXIGROW tells how 
So Unique, U.S. Patent Pending. N< 
CHEMICALS, minimal soil preparation 
no rototilling, no weeding, less water 
ing. Works in any soil. Ideal for SMAU 
SPACES, CONTAINERS. Easy-to-under 
stand 160-page book, 136 illustrations 
charts. RESULTS GUARANTEED Of 
MONEY BACK. Only $6.95 plus $2.00 Post 
age-handling. Order today get FREE TO 
MATO SECRET. LtxiCROW, Dept. PS-4 
P.O. Box 1491, Indianapolis, IN 46206 
Member B.B.B. 
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REAL ESTATE 



GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nationwide 
listings - (2.00. Lands, Box 19107-FD, 
Washington, DC 20036. 

California. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 

FREE! Big Spring Catalog! Over 5000 
best farms, homes, businesses, recreation, 
retirement values All Across America! 
■TROUT REALTY, Plaza Towers, Dept. 
5810, Springfield, MO 65804. Toll free: 1- 
800-641-4266. In Missouri call collect: 
(417)862-4402. 

wyoming-utah ranch land. 10 acres 
$60.00 down, $60.00 month. Owner - Mike 
Gauthier, 9550-A-Gallatin, Downey, CA 
90240. 

PROPERTY - Lake Frontage from $47/ 
acre. Investment potential. 2 Year Ex- 
change Privilege. FREE CATALOG. CA- 
NADIAN ESTATE LAND, Dept. 22C, 2411 
Yonge Street, Suite 303, Toronto, Ontario, 
Canada, M4P 2Z1. (416) 488-0444. 



34 



CAMPING 
EQUIPMENT & TENTS 



Discount Catalog, Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 

CATALOG with complete line of deli- 
cious, easy-to-prepare, lightweight, 
freeze-dry, recreational foods. For prod- 
uct/price list, send 25« to: MOUNTAIN 
HOUSE, P.O. Box 1066, Albany, OR 
97321. 



39 



EARTHWORMS, 
CRICKETS, FROGS 



FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 



41 



TAXIDERMY 



UTTER FLIES, Moths, Beetles, World- 
wide. 64 Page Catalog $1.00. Scientific, PO 
Box 307- P. Round Lake, Illinois, 60073. 



42 



FREE Catalogue! Thousands War sur- 
lus optical bargains. Lenses, Prisms, 
'elescopes. Binoculars, etc. Jaegers, 691G 
Merrick Road, Lynbrook, NY 11563. 



FIELD GLASSES, 
TELESCOPES 



FREE Catalog Leading German Binocu- 
ars. Oil Lamp, Telescope Fishing Rod, 
Survival Idems. Maraco Enterprises, P.O. 
Box 87P, San Ramon, CA 94583-0087. 



*2A 



TELEPHONES 
& ACCESSORIES 



Bargain telephone catalog. Etco, 

Dept. 567. Plattsburgh, NY 12901. 



TELEPHONES, supplies and accesso- 
•ies. Save. Catalog. Telephones, Box 111, 
Villow Springs, IL 60480. 

43 GOVT SURPLUS 

F — 

GOVERNMENT SURPLUS! Millions of 
kerns (including Jeeps) . . . low as If on 
lollar! Most complete Directory avail- 

ible, $2.00. DISPOSAL, Box 19107-FD, 

WASHINGTON, DC 20036 



J-E-E-P-S, T-R-U-C-K-S from $30.00. Low 
U 2* on Dollar. 400,000 Bargains. Most 
Complete Directory - $2.00. Surplus Bar- 
rains, Box 913-B, Holland, Michigan 
19423. 

I IS It True you can buy jeeps for $44 
hrough the U.S. government? Get the 
acts today! Call 312-742-1143 Ext. 4606. 



SURPLUS Army, Navy store 64 
lage illustrated catalog. Send $2.00. Ru- 
el, 3037 North Clark, Dept. M4, Chicago, 
L 60657. 

"GOVERNMENT SURPLUS" JEEPS 

30.00! 800,000 Items! Complete Informa- 
ion Your Area. Largest OFFICIAL D4- 
IECTORY. $2.00 (Guaranteed). Surplus 
4.390), 4620 Wisconsin Northwest, WASH- 

NGTON, D.C 20016. 
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45 BODY-BUILDING 
SELF-DEFENSE COURSES 

toughen L p with "Indian Clubs". Send 
sase for brochure. Di a metrics " Co., P.O. 
Box 818, Windsor, CT 06095. 

BIGGER, More Powerful Muscles - fast- 
er!' Free Booklet! Universal, Box 6694B, 
Detroit, Michigan 48240. 

46 PROFITABLE 
OCCUPATIONS 

FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dallas, 
TX 76201. 

NEW, quickest, economical method for 
cleaning windows. Earn $10.00 per hour 
detailed instructions, send $2.00. 40257 
Paseo Del Cielo, Temecula, CA 92390. 

47 BOOKS & MAGAZINES 

INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 

OUT Of Print Books Found, Send Wants. 
Booklook, 61 Maple Ave., Warwick, NY 
10990. 

WHOLESALE BOOKS - GIFTS - JEWEL- 
RY. PORT E R-W, POB 4283PS, Palm 
Springs, CA 92263. 



48 



TOYS & GAMES 



OAMES now available by mail. Send 
$1.00 for catalogue to: Grand Games Dis- 
tributors, Box 336, Stillwater, MN 55082. 

49 JOKES & NOVELTIES 



-World's Leading Novelty Cata- 
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 

57 COINS & CURRENCY 

UNCOLNS: 7 different 1919-39 $1.00. 
Nayko, 214F, Kennedy Airport, New York 
11340. 

52 STAMP COLLECTING 

QUALITY Stamp Approvals. C.K. 
Stamps, 17902 Mark Lee Dr., Jamul, CA 
92035. 

UNITED NATIONS 3 Complete Mint 
Sets 25c. Approvals. Cornetta, POB 1509- 
P, Lake Placid, FL 33852. 

300 DIFFERENT U.S. used stamps 
$2.00; 500 different $5.00; 750 different 
$11.00; 1,000 different $26.00. Burke's 
Stamps, Box 4902-P, Springfield, MO 
65808. 

FREE!!! Beautiful Stamps Gold. Silver 
Others Approvals. Delor, 21127 Fleet- 
wood, Harper Woods, MI 48225. 

U. S. 6 commemorative plate blocks 
$1.00! Approvals. Gordon Davison, 58E, 
Nokomis, FL 33556. 



50 All Different Germany - lOe! 
Super collection of genuine German Com- 
memoratives, Definitives, Airmails, High 
Values. Free Big Catalog. Also fine 
stamps from our approval service. Buy 
what you like. Return balance promptly. 
Send 10c today! Thank you. Jamestown 
Stamp Co., Dept. A43PS, Jamestown, NY 
14701. 

OLD U.S. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19111. 

PENNY approvals! Regardless Cata- 
logue! Kloster, 4164 52nd, San Diego, CA 
92105. 

TOPSI 100 Popular Poland Stamps (All 
Different), Only 25#. Mystic, Dept. PSA2, 
Camden, NY 13316. 

terrific! 120 Stamps only 10«! Includ- 
ing strange countries, large commemora- 
tivea, etc.. Catalog value over $3.50. Excit- 
ing approvals included. Transworld 
Stamps, Box 187V, Whiteland, Indiana 
46184. 

FREE! SS DIFFERENT. INCLUDING 
TRIANGLES. SPACE, OTHERS! REQUEST 
APPROVALS. BAIRD, PS 61, BOX 8128. 
PORTLAND. OR 97207. 

ISO DIFFERENT BRITISH COMMON- 
WEALTH plus price list only $1.00. T.A. 
Brewton, Box 20469, Tallahassee, FL 

32316. 
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SATELLITE TV 



CABLE TV Secrets— the outlaw publi- 
cation the cable companies tried to ban. 
HBO, Movie Channel, Showtime, de- 
scramblers, converters, etc. Suppliers list 
included. Send $7.95 to: CABLE FACTS, 
Box 711- A Pataakala, OH 43062. 




SATELLITE 
TELEVISION 
SYSTEMS 



• Super programming 

• Heaviest of Its kind 

• Easy operation 

• Advanced component controls 

Dealerships available 
Send $7.95 for Introduction to Satellite TV 
manual 

Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 




54 RADIO, TELEVISION 

HBO Descrambler Plans and 
Instructions. SASE $6.00. PWCS, Box 
9048, Pittsburgh, PA 15224. 

MICROWAVE Television "Downcon- 
verters." Exclusive new five stage design. 
Catalogue: $2.00 (refundable). NDS, Box 
12652-P, Dallas, TX. 75225. 

CABLE TV EQUIPMENT AND CON- 
VERTERS. Plans and Parts. Build or buy. 
For information send $2.00. C&D Elec- 
tronics, P.O. Box 21, Jcnison. MI 49428. 

UHF decoders. Catalog 50c. Trojan En- 
terprises, 2920 Shelby, Indianapolis, IN 

46203. 

SINE WAVE DECODER MANUAL, in- 
cludes alignment, trouble shooting, an- 
tenna hook-up, improvements, theory. 
$15.00. Signal, Box 2512-P, Culver City, 
CA 90230. 

POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 
80219. 

HBO unscrambler decoder, plans, 
instructions and parts list $4.00. Anthony 
ENT., 5313 Bakman Ave., N. Hollywood, 
CA 91601, suite 148 

SATELLITE TELEVISION best prices on 
quality equipment check with us before 
you buy. Sharpe Enterprises, Box 11, 
Bainbridge, GA 31717. 

f\ MICROWAVE RECEIVER SYSTEM 

if 3 ) "TOP OF THE LINE QUALITY" 
DOWN CONVERTER , POWER SUPPLY 
COMPLETE & EASY TV HOOK-UP 
/l\ TOTAL SYSTEM GAIN OF 10 dB. 
2.1 TO 2.6 0Hz. 6 MONTH WARRANTY 
20 INCH PARABOLIC DISH $1H9.00 

SATELLITE 4 CABLE SYSTEMS 
P.O. BOX 30512 SEATTLE WA 98103 
VISA»MASTERCARD«COD«ORDER PHONE 
(206) 6«H-3t15 



TV DECODER KITS 



IWi /Mvs aff type*. Price* Hart 
S3 7.0Q. Send for otr 'Informative 
Catalog' $2.00 and find out what 
type you need. 



J & W Electronics, Inc. 
P. O. Box 61-T 
Cumberland, Rt 02S64 
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ELECTRONICS, 
STEREO, HI-FI 



UNEARS -Send Stamp For Details - 
Mateo Electronics - Box 316D - Cadillac, 
MI 49601. 



SURVEILLANCE-QUALITY micro wi 
less transmitters, 7/8" long! Unsurpass 
range, quality, price. Compare! Sa> 
Also wireless telephone transmitter a 
1VS pound 15 hour recorders. EXTEND 
TAPE SYSTEMS, Box LC, Temple T 
race, FL 33687, (813) 985-3014. 




ORDER No IJSAE047 



30 CHANNEL I 
CA BLE TV | 
CONVERTER I 



ROUTE w\ .p T BON't;l , »"V , 
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COMPUTERS 



TRS-SO COMPUTER DISCOUNTS. Loi 

est prices anywhere. Free price list. Kad 
Shack. 176A N. Delsea Dr. Vineland, !> 
08360. 800-257-0426. 



Timex 1000 program! sase brinj 
catalog! Dealers welcome. Ezraezra, B< 
5222-S, San Diego, California 92106. 



SINCLAIR, TIMEX, COMP U T ER owl 

ers. Eight program cassette (Entertaii 
ment. Household, others) $5.00. ZX81 
Club, P.O. Box 22446, Baltimore, ' 
21203. 



X81C, 
e, M 



YOUR computer should pay its ow 
way. Sample newsletter $1. COMPl 
PROFIT, Dept. PS3, Fairfax Station, V 
22039-0332. 



ZXS1, VIC, TIMEX, 20 Line Pro gran 
Amortize any loan. Computes Paymen 
Lists Interest, Loan Payment, Loan Ba 
ance. $6.95. Simplified Systems Compan 
Route 4, Box 4231Y, Befton, TX 76513. 



PON T BU Y THAT MICRO OR Mlft 
COMPUTER until you read this fact fille 
booklet. Send $2.95 to: Computer Secret 
274 West Kenworth Road, Columbus, Ohi 
43214. 

HANDICAP DOO RACES Using compul 

er program written in bask. Send $9.9 
check to: Computer Programs, P.O. Bo 
213, Turners Falls, MA 01376. 

WE PAY CASH for your software! Frei 
details. Send sase. Creare Software, Dep 
P34, Box 22564, San Diego, CA 92122. 

TIMEX COMPUTER FAMILY SOURCE 
BOOK 2ed. describes over 1000 program 
and accessories for the TS1000 and ZX8C 
1. Send $8.95 + $1.25 postage to: Atlantic 
Computer, Box 936, Norfolk, VA 23501 
Bug-Byte software at HALF price! Sen< 
for catalog. 

RADIO Shack, Apple, Atari, Epson Mi 
croline. Diskettes and accessories. All ma 
jor brands, at substantial savings. Sent 
$1.00 for 40 page catalog. Computer Dis 
count of America, Dept AP West Milfon 
Mall, West Milford, NJ 07480, 201-728 
8080. 



56 RECORDS, TAPES, ETC. 



• TAPESI Discounts to 73% 
all labels: no purchase obligations; news 
letter; discount dividend certificates 
100% guarantees. Free details. Discoun 
Music Club, 650 Main Street, P.O. Bo: 
2000, Dept. 4-0483, New Rochelle, N"! 
10801. 

9 TCCflfllQUti 

• Stop Un wanted Habit w • PmrsonaJ Pratturat 

• Gain Haafth • Confidanca • Success & 

much mora Learn why SCWL Technique* are 

gaining such extraordinary popularity over 
hypnosis - Sand Today for exciting fRBE 
brochure Midwest Research. 6515 Highland 
Road. Suite 203 24 Pontiac. Mich 48054 



564 VIDEO EQUIPMENT 

ATARI Intellivision Games $6.00 Uj 
$1.00 For Price List. Knapp Sales, 20 
Kensington Road, Lynbrook, NY 11563. 

VIDEO MOVIES. Sold. Exchanged. Bi, 
catalog— mail $5.00. Tower, Dunkirk, MI 

20754-0213. 

ATARI, Intellivision cartridges 
TRADE or huge discount on new. Catalo 
$1.00. Videx, 16215 Meadow Rd, Lvnr 
wood, WA 98036. 



MUSICAL INSTRUMENTS 

TALOG for makers, repairers of 
inged instruments. Imported tone- 
.yod, tools, parts, accessories, strings, 
ms. Fine European instruments and 
iws. Catalog 50tf, includes 10% discount 
rtificate. International Violin Compa- 
r, Ltd., Dept. JP, 4026 W. Belvedere Ave., 
altimore, MD 21215. 

VIOLIN, Guitar, Banjo, Mandolin Mak- 
g Materials. Accessories, Books, Piano 
ining Kits. Catalog $1.00. International 
jthiers Supply, Box 15444, Tulsa, OK 
112. 
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SONG WRITERS 



POEMS • SONGS WANTED. Free Pub- 
ihinK Promotions. Broadway Music, Box 
,38- PS, Sarasota, FL 33578. 

T~[ IMPORT-EXPORT 

+2ikoO "Fast-Sellers." Free Bro- 
mrefc! Allrightpro, Box 91309-X4, Cleve- 
nd, Ohio 44101. 



BUSINESS 
OPPORTUNITIES 



( 



FREE Book, "2042 Unique Proven En- 
rprises." Fabulous "unknowns," second 
Ration income. Haylings, Carlsbad, CA 
fl08. 

BELTS And Buckles. Complete Line 
sat Sellers, including Westerns, Truck- 
's, Motorcycles, Wildlife, etc. Big Profits. 
)mplete dealer set up. Catalog $1.00. An* 
lor, Box 3958-BPS. North Providence, 
I 02911. 

VENDING Machine. No selling. Routes 
im amazing profits. Big Catalogue 
ree. Parkway Corporation, 1930PSB 
reenspring Drive, Timonium, Maryland 

.093. 

PIANO Tuning quickly learned with 
)me study course. Diploma granted, 
merican Tuning School, 17050 Telfer 
rive, Morgan Hill, CA 95037. 

MECHANICALLY inclined individuals 
ssiring High Weekly Profits operating 
nail Manufacturing business Without 
lvestment write: Businesses, 92-P 
righton 11th, Brooklyn, NY 11235. 

IMPORT-EXPORT opportunity, profit- 
jle world-wide, mail order business from 
)me, without capital. We ship plan for no 
sk examination. Experience unneces- 
iry. Free Report. Mellinger, Dept. 
2696. Woodland Hills, CA 91367. 

TAKE Catalog Orders. We dropship 2500 
est-selling specialty products. Lowest 
•low-wholesale prices. Immediate deliv- 
*y. Spectacular home business opportun- 
ity. Free Book. SMC, 6061 De Soto Ave., 
ept. 28-28, Woodland Hills, CA 91365. 

GET RICHll Secret law smashes debts — 
rings cash and credit! Details FREEH 
ealthKit-S, Billings, NY 12510. 

SPARE time fortune in Vinyl Repair, 
uge demand creates exceptional profits, 
e supply everything. Details free. VIP, 
)36 Montrose, Chicago 60618. 

CONCRETE Block Machinery; Catalog 
1.00. Route One, Box 95, Rapid City, 
outh Dakota 57701. 

SS2.00 FROM Square Foot Plywood 
luge Demand), Revealing Proof 25f (Re- 
indable), Woodwins, Bridgewater, MA 
2324. 

REPAIR HYDRAULIC JACKS— Free de- 
lils. Hydraulic Parts Supply, Dept. S, 
ox 4157, Brownsville, TX 78520. 

BRONZE BABY SHOES! High Income 
one Business. Company Assistance, 
[etalcraft 02E4. East Providence, RI 
2914. 

SI, OOO WEEKLY Home Business Di- 
•ctory Details. Box 2019-PS, New York, 
Y 10163. 

MONEY SECRETS 
HELP People and businesses get money, 
asy home business. Fantastic profits. 
0 experience - own hours. Continuous 
ssistance. Free Details: DFC, Dept. 11-G- 
1145 Reservoir Avenue, Cranston, 
hode Island 02920. 

LIFETIME Income, $3,000 Weekly Possi- 
le! Unique system beats envelope stuff- 
lganyday! Elliott, Box 7206-PS4, Colum- 
ia, MO 65205. 

SELL SENSATIONAL LOW-COST BUR- 
LAR ALARM. Lightning seller. Excep- 
onal Margin. Samples for trial. Nortn- 
est Electnc-PS4, Box 1046, Mitchell, SD 
7301. 



MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, 
POB 22809(LMC), Tampa, FL 33622. 

BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details 
Bumper, POB 2279KLMC), Tampa, FL 
33622. 

PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. 
Free Details. Gold, POB 24986(LMC), 
Tampa, FL 33623. 

BATTERY MANUFACTURING Secrets 
Revealed!!! Supplied Available. EVER- 
LAST, Box 365, Bogota, NJ 07603. 

MAKE PVC Pipe Furniture. Proven 
methods create exceptional income! Easy, 
spare-time business. Free report. J&M, 
77 IP, Battle Ground, Washington 98604. 

EARN $500.00 a week in your spare 
time. GUARANTEED. Free details. Cofum- 
bo, 1204 Ave. U., Box 1036CL, Brooklyn, 
NY 11229. 

YOU can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, 
TN 37029. 

RECONDITION Junk Automotive Bat- 
teries. Proven money-maker! Easy home 
business. Free Facts. J&M, 771K, Battle 
Ground, Washington 98604. 

S2,000.00 every week possible ! ! ' 
Build and sell "PROFESSIONAL" GIANT 
SCREEN PROJECTION TV* . . . "Don't be 
fooled with cheap imitations!" . . . "Use 
EXACT SAME TYPE LENSES and 
SCREENS utilized by Sony, Zenith, Pio- 
neer, and Magnavox!" . . . Simple con- 
struction! . . . Illustrated dealers informa- 
tion and complete parts catalog $2.00 . . . 
Money back guarantee! . . . POLI-VISION, 
168-A Dunmore St., Throop, PA 18512. 

PROFITABLE HOME BUSINESS 

Manufacture proprietary products, retail 
and wholesale, low investment, high prof- 
its. Information 2.00, Specialty Products 
Co., Box 397, Twinsburg, Ohio 44087. 

NEW PRODUCT Nothing like it on the 
market. Big money, No gimmicks, FREE 
facts. S.A.V.E., 2009 "F" Street, Vancou- 
ver, WA 98663. 

HUNDREDS Weekly Possible For Ten 
Hour Work Week!! Guaranteed Home 
Business . . . Start Immediately!! Free In- 
formation - AHV, Box 1028-C4, Kalaheo, 
Hawaii 96741. 

LEARN the secrets of profitable mail- 
order business. Details free! A3SD0B, 
Box 6707, Torrance, CA 90504. 



Books By Mail. 400% profit. Liter- 
ature Free. Paragon, 344PS, Cass Lake, 
Minnesota 56633. 

MAKE HOMEMADE BOOKLETS. I've 
earned $187,000 with mine. Free informa- 
tion: DASHER, Box 548, Woodville, Texas 
75979. 

TAKE PICTURES for profit. Photomon- 
ey, 14589M West 32nd, Golden, CO 80401. 

NEW Luxury Car without cost! Write: 
AMC015, 1601 Main, Plainfield, IN 
46168. 

REPAIR BOOKS & BIBLES. I earn 
$28,000 yearly. Free information. Peeler, 
Box 6S2-PS, Bonham, Texas 75418. 

MAKE Durable building plastic easily. 
Waterproof, Fireproof, Economical. Bays 
Laboratory, 2086-2075 Drive, Cedaredge, 
CO 81413. 

PROJECTION TV . . . Make $$$ assem- 
bling Projectors . . . Easy . . . Results com- 
parable to $2,500 projectors . . . Your total 
cost less than $17.00 . . . PLANS, LENS & 

Dealers information $15.50 . . . Illustrated 
Information FREE Macrocomah, Washing- 
ton Crossing, Pennsylvania 18977. Credit- 
card orders 24 hours 215-736-2880. 

DISC JOCKEY WITH YOUR STEREO 
BOOK discloses secrets of making big 
money as portable disc jockey. $29.95 

Sastpaid or write for details. Bixler 
ommunications, 11150 Manchester PS, 
Kirkwood, MO 63122. 

BECOME Tax Consultant - Our stu- 
dents earn $1,000 - $3,000 every tax sea- 
son preparing returns evenings. State ap- 
proved. National Tax School, Monsey, 
1DQ, New York 10952. 

MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept. 669, Montvale, NJ 07645. 

EARN MONEY AT HOME. Seven sure 
ways. Free details, WOODS, Box 265. Le- 
high, Fl 33936. 



SELL BOOKS BY MAIL. I Will Supply 
You With Everything Needed To Start 
And Operate Your Highly Profitable 
Business. Send Now To: R-S Book Co., 
6053 College Ave., Dept, 4-PS, Saginaw, 
MI 48604. 

PROFITABLE HOME INCOME . . . For- 
warding Mail! FREE details! Haiku, Box 
1296-PS, Makawao, Hawaii 96768. 

WIND CHIMES build for pleasure or 
profit. Details $1.00. to: Chimes, P. 0. Box 
812, Shawnee, OK 74801. 

MAKE big money repairing wind- 
shields, plate glass! Earn up to $50,000 
yearly. Send for valuable free report, 
Glas-Weld Systems, Box 87C, ttillsboro, 
OR 97123, 503-640-2278. 

IMPORT-EXPORT facts $2.95. Kriscott, 
603 Walnut, Crossett, AR 71635. 

ALUMINUM SCRAP - Recycle - SELL 
FOR *2 5.00 / POUND! Free Information: 
Industrial Scrap Yard, PS4, Box 127, Al- 
exandria Bay, New York 13607. 

FREE information on making up to 
$1000 per month helping others prepare 
tax returns. Train at home. Part/full time 
Nationwide Tax School, 14507 Warren, 
Dearborn B205, MI 48126. 

HOMEWORK ERS Wanted! Receive 35« 
each name & address you send us. Details 
Free. Quality, Box 431 - PSH, Lynbrook, 
New York 11563. 

BLACKJACK Complete, Correct, Baaic 
Strategy on shirt pocket card. $5.00. Clem 
Navarra, Box 1760-E, Hobe Sound, Flori- 
da 33455. 

SOLAR Heating learned quickly at 
home! Free information. Empire School, 
Box 1014s, Jupiter, FL 33468. 

PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 

SSOO.OO WEEKLY recycling discarded 
tires. Free Information. La Vallee's, 
Fountain, FL 32438. 

MAKE SSO HOURLY rustproofing cars. 
Begin immediately. Low cost, huge prof- 
its. Complete illustrated guide $5 - Rust- 
proofing, 104 Charles St., Box 919A, Bos- 
ton, MA 02114. 

GOLDEN OPPORTUNITY Excellent In- 
come. Start Immediately At Home. Free 
Details Write: Center, Box 66396D. Los 
Angeles, CA 90066. 

3.S1S MONEYMAKING Opportuni- 
ties! Free Information! Dynamic, Box 
1306H, Stow, OH 44224. 

YOUR ADVERTISEMENT in the Classi- 
fied Section of Popular Science will reach 
over 4.5 million readers. For details and 
listing of available headings write: CI— e l 
Sad Advertising Dept. PS, 380 Madison 

Av«., N.w York. NY 10017. 



ASSEMBLE ELECTRONIC 
DEVICES AT HOME 



Knowledge or experience not nec- 
essary. Get started in spare time. 
Turn your spare ol full time into 
cash. No investment. 
ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Plnrtlw P«rH, FL 33565 J 



PRINTING DEVICE 



FUN, INEXPENSIVE. PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. 
BOX 22791 (LM), TAMPA, FLA. 33622. 
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) ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare time. Investment, knowledge 01 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals Unusual business opportunity. 

FREE Complilt iltujtritKt MMSSTI 
■BW BARTA. Box 14S-SA 

Walnut Creek. Calif. 9456/ 
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61 MONEYMAKING 
OPPORTUNITIES 

GET RICH!! Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 



LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits''. FIRST ES- 
TABLISHED COURSE. Apex Engi- 
neering, 5454 Bolsa Road, Atascadero, 

CA 93422. 



PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. 
Free Details. Gold, POB 24986(LLD), 
Tampa, FL 33623. 



MAKE S30 HOUR at home sandblast- 
ing designs in glass. Details. Etching, Box 
445-S, Strathmore, CA 93267. 



SI MOST POWERFUL MONEY MAKING 
TOOLS AVAILABLE SEND S6.SS FOR 
COMPLETE PACKAGE. WRA, DEPT. PS4, 
P.O. BOX lOSO, WESTMONT, IL SOSSB. 



700,000 BARGAINS, Mail Order, 
Home Businesses, Free Details. Ameri- 
can Moneymakers, Box 8356PS, Tampa, 
FL 33674. 



EARN $2,000/month offering loans, 
starting part time, Prestigous opportuni- 
ty. PFA, Box 84068-C. Los Angeles, CA 

90073. 



MAKE money selling electronics. Whole- 
sale dealer catalog $5. (redeemable). 
ETCO, Dept 531, Box 840, Champlain, NY 
12919. 



HOW to find your fortune! Expert 
shows how. Free details. Wealth Enter- 
prises, Box 130, Dept-ps, Pender, NE 
68047. 



YOURS FREE! Get your free copies of 
Opportunity Magazine today without ob- 
ligation. Make extra money . . increase 
your spending power . . absolutely free! 
Write: Opportunity, Dept. 903, 6 N. Michi- 
gan, Chicago, 60602. 



CANVASSERS WANTED. $1,000 month 
average. No selling. Information, 234 
Club, San Antonio, TX 78201. 



HUNDREDS WEEKLY! Mailing ialeslet- 
ters! Start Immediately! Interested? 
Write! MJG-PS, Ambler, PA 19002. 



BIG MONEY IN MAILORDER!!! Profes- 
sional reveals success secrets . . . Odyssey, 
Box 25736-PS, Tampa, Florida 33622. 



MAKE S22.50 hourly. Produce rubber 
stamps. Equipment, know-how furnished. 
Free particulars. Write: Roberts, Room 
RC-3-MD, 1512 Jarvis, Chicago, IL 60626. 



THINK MONEY!! $1.00-$10.00 per word. 
Write your way to a fortune. Information: 
Wilk ps4, Box 5049, Clearwater, FL 33518- 
5049. 



FINANCIAL Security, Independence. 
Learn wealth secrets of mail order giants. 
Free details. ALM Enterprises, Dept E, 
980 Hill Street, Bristol, CT 06010. 



MAKE hundreds weekly! Guaranteed! 
Free details. Write: B.D.C., 845 S. Central, 
Lorain, OH 44052. 



62 EMPLOYMENT 
INFORMATION 



AUSTRALIA - The World! 50,000 Jobs! 
Computerized reports $2.00. Jobworld, 
Box 681-F, Cypress, CA 90630. 



OVERSEAS . . . $20,000 - $60,000 +. Free 
Report! Employment, Box 19760-FD, In- 
dianapolis, IN 46219. 



AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 
19107-FD, Washington, DC 20036. 



OVERSEAS JOBS $20,000 to $60,000 
plua bonus. Doycorp, Personnel, Box 697- 
UZ, Pocatello, ID 83201. 



JOB Problem? Learn Acupuncture For 
Secure Tomorrow. Information US $2.00. 
Box 722 W 48. Vancouver, Canada V5Z 
2R9. 



FREE details!! Saudi Arabian Employ- 
ment!! LEAHY-104A, 3047 Hawthorne, 
Northeast, Washington, DC 20017. 



IOBS: Amazing new system helps un- 
employed find good paying jobs. Thou- 
sands thrilled with results. Guaranteed. 
Send $11.50 post paid to: Bluebird Enter- 
prises, P.O. Box 2697, Joliet, Illinois 
60436. 



OVERSEAS JOBS! $20,000-$60,OOO and 
up ! CALL NOW! (317V839-1712 Ext. 30. 



U.S. * OVERSEAS JOBS Our service in- 
cludes specific jobs listed in weekly up- 
dates. Call now! 1-716-885-3242. Ext. 245 



63 SPECIAL SERVICES 



INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 

flEBll 1983 I IBS 
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HELP WANTED 



firm is looking for assem- 
ert interested in working at home. Send 
1.00 application fee: I.R.D.C., PS-4, Joppa 
ill, Manchester, NH 03102. 

EXCELLENT income for part time home 
isembly work. For information call 504- 
11-8003 e> 



AGENTS WANTED 



NEED cash now? Earn cash now with 
ason Shoe orders from friends, neigh- 
>rs, relatives. No investment or risk. It's 
lay! Call Toll Free 1-800-826-7030, Ext. 
I; in WI 1-800-472-7003, Ext. 76, or write: 
laaon Shoes, K-701, Chippewa Falls, Wl 
1774. 

9 REMAIUNG SERVICES 



arding. 

>, FL S2860. 



Mail Receivii 
Drop, Box 18039PS, 



ng/For- 
, Orlan- 



MARYLAND Remails. $1.00 Stamped. 3/ 
'.. P.O. Box 860, Glen B jrnie, MD 21061. 

MAIL forwarding. Many other services 
onfidentia). International Mail Courier, 
ox 20937PS, Reno, Nevada 89515. 

CHICAGO ADORESST Call 800-621-7461 
r information packet. 
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LOTTERIES 



WIN MILLIONS in Canadian lot teries , 
ree details plus FREE TICKET OFFER. 

ucky Buck (PS), Box 171, Station W. To- 
mto, Canada M6M 4Z2. 

WIN MILLIONS in Canadian Govern- 
ient lotteries. For free information 
rite: Canadian Gold Club, P.O. Box 324, 
tation A, Windsor, Ontario, Canada N9A 
£7. 



A prizewinner's methods to 
in in todays sweepstakes. $4.95 + 1.00 
lipping. Scott Enterprises, Box 778-P, 
lorissant, MO 63033. 



WIN BIG OIL MONEY 



Th» U.S fW¥ T fim»nt ipomon • littl* known oil 
I— — drawing. If you or* an oduii U.S cltlzan. 
you fctrw Hi* RIGHT io comsat* EQUALLY wMi 
fh» f Mint «ll componifi. Win wa la (lH.Mt.M 
CASH. Lifaflm* royolt.«i can malt* yau a 
MILLrOMAWEI SX Wln-SKara flan (tai dadudi- 
Ma). Wrha far FPtlE INFORMATION er toll: 




0 AUTHOR'S SERVICE 



PUBLISH Your Book! Join our success- 
1 authors. Publicity, advertising, beau- 
" 1 books. All subjects invited. Send for 
filled booklet and free manuscript re- 
Carlton Press, Dept. PSP, 84 Fifth 
venue, New York 10011. 

EDUCATIONS! 
INSTRUCTION 



UNIVERSITY DEGREES BY MAIL! 

helors, Masters, PH.D.s . . . Free re- 
aling details. Counseling, Box 389 PS4, 
stin, CA 92680. 

LEARN WHILE ASLEEP! Astonishing 
ew Method! Strange Catalog Free! Au- 
suggestion, Box 24-A, Olympia, WA 
£07. 



Degree (BSET) by ccrre- 
ondence. Grantham College, 2600 La 
enega, Los Angeles, CA 90034. 



DEGREES BY SPECIAL 
VALUATION of EXISTING Credits & Job 
cperience. Fast. (614) 863-1791. Box 
151-S4, Columbus, OH 43213. 



DEGREE PROGRAMS 

Management, Economics, Philoso- 
ly Business Studies. Credits and Expe- 
snce accepted. Prospectus (airmailed 
.00) Registrar. Sussex COLLEGE OF 

JSSEX, ENGLAND Rhl7 7EX. Four 



Lifetime Ordination. Become 
Captain, Missionary Evangelist, Bishop, 
ix 744-PS, McKeesport, PA 15134. 

EARN DOCTORATE DEGREE. Earn 

lD in only 3 days. For complete home 
udy program A exam, send only $5 to: 
ayton Theological Institute, 129 Mt. 
litney Way, Clayton, CA 94517. 
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120 page Career Opportunities 
shows how to train at home for 



p paying jobs. Granton Institute, 263B 
lelaide Street West, Toronto Canada. 

186 I POPULAR SCIENCE 



HANDLE YOUR OWN LEGAL AFFAIRS. 

Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATA- 
LOG. Southern Career Institute, Drawer 
43S-2158, Boca Raton, FL 33427. (305) 368- 
2522. 

"JET/GAS TURBINE CAREERS!" 

Homestudy courses — theory, mainte- 
nance, overhaul. AMERICAN JET 
SCHOOL, Dept. PS-3, Darby, Montana 

59829. (406)349-2100. 

DRAFTING is a great career! Men, 
women. No previous experience or special 
talent needed. We train you at home in 
spare time. Get free facts. Write: North 
American School of Drafting, Dept. 
PCCC2, 4500 Campus, Newport Beach, CA 
92660. 

PREPARE to better handle your busi- 
ness, political and social opportunities. 
The Blackstone School of Law has met 
the law training demand for almost a cen- 
tury. Information: 307 No. Michigan Ave., 
Chicago, 1L 60601. 

ACCREDITED COLLEGE DEGREES BY 
MAIL. Details. Graduate Referral Ser- 
vice, 3010 Santa Monica Blvd., Suite 173- 
PS, Santa Monica, CA 90404. 

INFORMATION about college courses 
and degrees by mail. Write; EDUCOM, 
11684 Ventura B, Dep 284, Studio City, 
CA 91604. 



Degree for work and life ex- 
perience. Bachelor's, Master's, Doctorate. 
Write or send resume. American National 
University, 3550 N. Central Ave., Dept. 
1414PS, Phoenix, AZ 85012. (602) 265- 
8657. 

COLLEGE Students! — Improve your 
grades!— Termpaper catalog— 306 

pages— 10,278 topics— Rush »1.00— Re- 
search, Box 25918Q, Los Angeles, 90025. 
(213) 477-r~~ 



AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. Mod- 
ern Auction Library "FREE" with enroll- 
ment 516-423-5242, Col. Gordon E. Taylor, 
P.O. Box 949, Dept. 3, Mason City, IA 
50401. 



INSTANT MEMORY 



The i 



A short, simple method of acquiring a powerful 
memory. No memorization, no keywords- Release youf 
photographic memory Learn how"' you remember, 
"why" you forget Discover your natural ability to 
recall everything. Send for free information to 

INSTITUTE of ADVANCED THINKING 
. M5PS HiaUPai. Pacific Palisades. CA 90272 j 



73 CARTOONING, 
SIGN PAINTING 

CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B. Detroit, 
Michigan 48240. 

MODERN Cartooning Taught by Mail. 
Write for Free Brochure. Cartoonerama, 
Box 263-QG, Branford, CT 06406. 

CARTOON CRITIQUE! The Instant Car- 
toon course. Free details. 329 Harvey Dr. 
Glendale, CA. 91206. 
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DETECTIVES 



Profession, easy home 
study; free tie-tack or lapel pin, certifi- 
cate, future. Professional Investigators 
1 raining School, Dept. CB, P.O. Box 
41256, Los Angeles, CA 90041. 

FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional In- 
vestigators Tra : ning School, Dept. FP, 
P.O. Box 41256, Los Angeles, CA 90041. 

PRIVATE DETECTIVE or FINGERPRINT 
TECHNICIAN training. Learn at home 
quickly and easily. Audio/visual aids, de- 
tective kits, badge, Diploma. Free Infor- 
mation. GLOBAL SECURITY, Box 191PS, 
Hanover, MA 02339. 

FINGERPRINTS - Read THE IDENTIFI- 
CATION SPECIALIST ■ quarterly News- 
letter. Articles from beginnings to Com- 
puters. $9.00/Yr. Write - PS, P.O.Box 8180, 
Ottawa, Canada, K1G3H7. 
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LOANS BY MAIL 



$25,000 "overnight." Any 
purpose. Keep indefinitely! Free Report! 
Success Research, Box 19739-FD, India- 
napolis, Indiana 46219. 



IMMEDIATE Loans to deserving indi- 
viduals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 

BORROW FROM HOME 

ANY amount, any worthwhile purpose, 
within 30 days. Competitive Rates. Also, 
Money Agent. No experience - own hours. 
National Company to assist every way 
possible. No Gimmicks! Free Details: 
DFC, Dept. ll-C-4, 1145 Reservoir Ave- 
nue, Cranston, Rhode Island 02920. 

ARAB BUSINESSMEN Have Money To 
Buy £ Invest. Top Finders Fees Paid. Int. 
MiddleEast Assoc., 483PS1, 8291 Flax- 
man, Huntington Beach, CA 92646. 

BORROW $30,000 without interest! All 
eligible. Repay anytime. Free details! In- 
fohouse - 508PS, 533 Sutter, San Francis- 
co, CA 94102. 



$300-$30,000 Interest Free! 
Keep Indefinitely! Free report! Write: 
American, 1601 Main, Plainfield, IN 
46168. 
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WINEMAKING 



BEER MAKERS I Free Specialist Cata- 
log/Newsletter. William's, Box 461-P4, 
Oakland, California 94604. 

FREE BEERMAKING BOOK plus cata- 
log. Finest equipment. Ingredients. One- 
Day Service. Fully guaranteed. SPI, Box 
784-S, Chapel Hill, NC 27514. 

FREE ENCYCLOPEDIA WINEMAKING 

Beermaking Supplies Equipment Ingre- 
dients. Vynox, Box S7498, Rochester, NY 
14615. 

WINEMAKERS— BEERMAKERS Free 
Catalog. Fast Service, Large Selection. 
Kraua, Box 7850-N, Independence, MO 
64053. 

plies Free Catalogue. Village^ Store, Box 
C51PS, Westport, MA 02790. 

WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog, Equipment 
Supplies, Continental, Box 188-PS, Cas- 
selberry, FL 32707. 



Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 

LIGHT BEER How to make your own. Il- 
lustrated booklet. Easy method plus more 
recipes for beer and ale. Send $5.00. 
GAM A, Box 853, Dept. PS, Spanish Fort, 
AL 36527. 

BEERMAKING Supplies. Free 20 page 
catalog. Cape Brewers, Box 1139S, South 
■ <n, MA 02659, (617) 432-5417. 



79 BUY IT WHOLESALE 



Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
. . . Job Lots . . . Single Samples. Free de- 
tails. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 

PARTS: Chainsaw, Motorcycle, A.T.C., 
Snowmobile, Small Engines. "Free Cata- 
log". Manufacturer's Supply, Box 157PS9, 
Dorchester, WI 54425. 

83 RUBBER STAMPS & 
OFFICE SUPPLIES 




Order "CUSTOM MADE" 

RUBBER STAMPS 



UP TO 4 LINES only SO 95 
(Max. 30 letters per line) la %p<i 



lor pr.mk.o pud KM S1.SO 

' Specify coior BUCK. Blue KMOrwi 

SATISFACTION GUARANTEED 

FAST SERVICE- Your OrdmrSnipptd in 5 d»> tl 



QUALITY Stamp IWg Box 35514 - S. Tulsa. OK 74135 



85 PRINTING & RUBBER 
STAMP OUTFITS 

PRINT FOR PROFIT - earn extra money 
- printing presses, type, supplies, direct 
from factory. Send $1.00 for catalog and 
samples to: Kelsey Company, C4, Meri- 
den, CT 06450. 

19S3 CV* GRAPHIC ARTS CATALOG 

250 pages of printing presses, gold stamp- 
ing presses, rubber stamp presses, wood 
type, foundry type, bookbinding equip- 
ment. The most complete catalog in 
U.S.A. Send $5.00: American Printing 
Equipment & Supply, 42-25 Ninth St., 
Long Island City, NY 11101. 
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HYPNOTISM 



FREE Hypnotism, Sleep Learning Pu 
lication DLP, Box 487, Anaheim, C 

92705. 



_ Hypnotism, Self-Hypnosis, Slet, 
Learning Catalog! Drawer PS400, Rui 
oso, NM 88345. 



FREE CATALOG! Self Hypnosis Tape 
Educational Systems, 14-S4 Brooklan 
Peekskill, NY 10566. 



FREE ILLUSTRATED Hypnosis Slee 
Learning Tape Catalog. Advanced Sy 
tems-PS6, 13906 Ventura, Sherman Oak 
CA 91423. 



88 OLD GOLD, JEWELRY 
WANTED 



HIGHEST CASH for Gold, Jewelry. Gol 
Teeth, Rings, Diamonds, Watches, Stive 
Platinum. Mail Articles Today. Frea gi 
with Information. Chicago Gold & Pri 
cious Metals, 6 E. Monroe, Dept. 857 Ch 
cago 60603. 



TAKE NO CHANCES. Deal with olies 
most reliable firm in old gold bush 
Established 1934. We buy Gold, Sil/et 
Platinum, Diamonds. Highest Cash. Fre 
Information. Rose Industries, 29-Y Eis 
Madison, Chicago 60602. 



89 WATCHES, CLOCKS- 
SALES & SERVICE 



KIENZLE Quartz Clock Movement 
(Battery operated.) From $4.80. Also a< 
cessories. Free price list, North Ameri 
can. Box 77BDK, Fox River Grove, 111 
nois 60021 
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GIFTS 



LCD watch $2.50, Penwatch $3.80. Cata 
logue $1.00. Reliant, P.O. Box 3361C 
Sheungwan, Hongkong. 



GIFTS, Gifts Gifts Save $$ Colorful Cat 
alog $2.00. S&A Gift World, P.O. Box 543 
Downey, CA 90241. 



MOST Complete And Up To Date Cata 
log Of Novelties, Gifts And Science. $1.00 
Atttell Enterprises, Box 380272, San An 
tonio, TX 78280. 



9 1 OF INTEREST TO ALL 



of Tho Psychology ©I Purity A 
to: %t hliopiironlr n IntoffwttofMf 
S04SB. Ft. Worth, TX 761 OS. 



, P.O. I 



FREE Catalog! Divorce, Credit. Privacy 
Employment, Tax problems? Our book! 
have the solutions! Write to: Eden, 11623 
Slater, Box 8410-P, Fountain Valley, CA 
92708. 

SAVE SS. Below wholesale and flea 
market supply directory. Send $2.00. 
James David Associates, Box 426, Chin- 
chilla, PA 18410. 



Extensive listings. Discounts, catalogs, 
unique merchandise. $7.00. Money-saver, 
13710 Dale Meadows, Summerland, B.C 
V0H 1Z0. Canada. 



NEED CREDIT? 

Get MasterCard, others, with no credit 
check. Guaranteed! Simple, legal. 
Plus o ther credit secrets. Free details! 

Write now to: 
Inflation Reports, 
Dept. PSV, P.O. 
Box 60148, LA., 
CA 90060 
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FOR INVENTORS 



PATENT IT ECONOMICALLY! Free De 
tails. M. Rainer, 2008 Fondulac, Rich 
mond, VA 23229. 

NONPROFIT foundation helps inven 
tors. Widest range of services. Free re 
cording forms. Free evaluation, Affiliatec 
Inventors Foundation, 501-A Iowa, Colo 
rado Springs, CO 80909. 

PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. 
Preliminary Review Of Your Description 
Box 392PS, Millwood. NY 10546. 

Lopyrigntecf material 



Help You r Neighbors Combat High Utility Bills 

Establish a "FIGHT BILLS" Dealership 




FIGHT BILLS 

Division of Fight Back, Inc. 
v v Claremont, NH 03743 7 , 

Tel. 603-543-1381 

WIND POWER is rapidly becoming one of Americas most sensible ways of generating electricity. 



FIGHT BACK, INC. is looking for a few good dealers to sell and service our top quality product If you 
have the capacity and desire we want to talk to you 

CAN ACTUALLY REVERSE ELECTRIC METER its true when the windmill generates more electricity 
than you consume the utility meter can rotate in reverse in effect you would be selling 
electricity to the utility "How's that for "FIGHTING BACK"? 
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CUP AND MAIL TO 

FIGHT BACK INC., Box 677, Claremont, NH 03743 / Tel. 603-543-1381 

2000 Watts, 60 cycle 
Automatic controls 
14' Blades, Low Maintenance 
No Batteries or Inverters 



□ Information Kit $2.00 

□ Assembled Machine 

□ Guyed Tower 



Name. 
Street 
City 



_Box_ 



_State_ 



-Zip- 



IN STATES: OK-TX-AR-MO-NE-CO-NM-KS-AZ-MT-WY-UT 

Call: 405-842-5368 



I * i 
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BECOME A PATENT BROKEN. Save ta- 
ction cost. Details free. Write: Charles 
Prince. Invention Consultant, 415-H, 
est 67th, NYC-10019. 

EE PATENT INFORMATION Every 
lventur Should Have. Richard L. Miller, 
oolworth Building, 233 Broadway, Suite 
H12-N, New York, NY 10007. (212) 267- 

252. 

PATENT It YOURSELF 85 Minute Cas- 
»tte Or Manuscript (state which) $9.50. 
astle, 31220 La Baya #110, Westlake Vil- 
ige, CA 01362. 

IVENTORS Patent or copyright an idea? 
book by a national lawyers assn. on pro- 
ction and commercialization of your 
eas and a free half hour with atty. in 
our area. Send $0.95 check or money or- 
to: Am. Patent Law Assn., Box A. 
Ml Jeff Davis Hwy., Arlington, VA 
?'>02. 

INVENTIONS, IDEAS, NEW 
PRODUCTS WANTED FOR 

presentation to industry and exhibition 
national technology exposition. Call 1- 
00-528-6050. Arizona, 1-800-362-0458. 
xt. 831. Or Write: 

INVENTION MARKETING INC-PS 

701 ■■aMwlaM strMt 

Pttt.burs+i, PA 15222 

LEARN how to offer your invention for 
ale or lease. Free Booklet. Outlines pro- 
iures royalty rates, requirements, 
easier Sales Corporation, C-7-F1, Fre- 
ont, OH 43420. 

INVENTOR'S Logbook — $5.00. IDESI, 
" Liberty Circle, Stillwater, OK 74074. 

> 5 INVENTIONS WANTED 

EARN ROYALTIES, NUPRODUX IN- 
-ERNATIONAL. 1377 K 141, WASHING 

ON, DC 20005 

INVENTORS: If you have an invention 
»r sale or license, write for free booklet 
xplaining how we can help you. Kessler 
Sales Corp., C-7-1W, Fremont, Ohio 43420. 



INVENTIONS WANTED. 

FREE CONSULTATION • NO DEA TOO SMALL 

Dtsdcwor* lag We S u n. Potential cash or royatnea from 
manufacturers m long new Ideas. For tme Information 
on how to register you Idea eel or writs: 

AMERICAN INVENTORS CORPORATION 

82 Broad Street, Dept. PS 
Westfle*d, MA 01088 (413) 737-5376 



te Sseao* Msntnttno Goes, 
OMeea Coast to Coast 
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GOOD EATING 



BAR B-QUE SAUCE Recipe— Mmmm 
Good! Excellent on hot or cold meats, also 
Delicious salad dressing recipe. $2.00. 
"CHEF" BOB, Box 908, Moab, Utah 
84532. 

98 WEARING APPAREL 

■AS— Al I. SHIRTS $2. ea. dozen. In- 
formation; s.a.s.e. to: Box 2823, Beverly 
Hills, CA 90210. 

700 WANTED TO BUY 

quicksilver, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, Norwood, MA 02062. 

102 TREASURE FINDERS, 
METAL DETECTORS 

FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., 
Phoenix, AZ 85013. 



BURIED TREASUR 



Locale from a LONG DISTANCE^ 

»iU mtii taiiWii omccriomi Ucitw 

SEND FOR 
FREE INFORMATIVE BROCHURE 



-' RjESE ARICM PftOtXJCTS 

SOX mtl>Y*i>SlM TAMPA IIORIDA 33888 




105 MISCELLANEOUS 

ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ningham, 3881 South 3200 West, P.O. Box 
20005-S, Salt Lake City, UT 84120-0005. 



WEEKLY BASEBALL FORECASTS pre- 
dicting scores of all 1983 games available 
beginning March 28. Forecasts based on 
computer program developed over past 
two years. Single issue $4 00; entire sea- 
son $54.00 (27 issues and World Series). 
Subscription and inquiries: IGI, 3467 
Kurtz Street, San Diego. CA 92110; (619) 
224-2117. 



IPSA BETTER HEALTH 

PUREST WATER from HOME DISTILL- 
ER, WATER WISE, Box 45981, Centerhill, 
FL 33514, (800)874-9028. 



18 YOUR WATER PURE ? 

WATER GENERAL will send you a post- 
paid sample bottle, analyze your water, 
and provide computerized evaluation, 
treatment recommendations A information 
on water problems and purification 
equipment. $10. Check, Visa, Mastercard. 

WA TER GENERAL Corporation 

St MOONEY STREET CAMBRIDGE. MA 02138 



106 PERSONAL 

MEDITATION - Re-establish Physical, 
Mental, Spiritual Harmony. Unique cor- 
respondence course. Free booklet. Write 
today. Secretary CFD, 1121 Rollingdell 
Ct., Cupertino, CA 95014. 



BIORYTHMS Calendar, $5.00, Send 
Birthdate, P.O. Box 82114, Tampa, FL 
33682. 



PHOTO ID. Sealed in plastic. All states 

Erovinces, 24-hours. Guaranteed. Free 
irth certificate. Send $6.00 (2/$10.00) 
photo, name, address, height, weight 
hair, eyes, birthdate. Cardinal, 2071 . 
Emerson, Jacksonville, Florida 32207. 

BIG PATH Saudi Arabian Employ 
ment!! LEAHY-104B, 8047 Hawthorne 
Northeast, Washington, DC 20017. 



A COMING Whirlwind to sweep thil 
earth. Free Information! Write: Harvest 
PS, Jefferson City, MO 65102. 



INCREASE YOUR PERSONAL VALUE 

Resources Guide $1.00. STEP. Box 371691 
Charlotte, NC 28237. 
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HEARING AIDS 



HUOE SAVINGS. Eliminate deale! 
markup. Free Trial. Batteries wholesale 
Terms Arranged. Lloyds-PSC, Rockfo: 
IL 61104. Call 1/800/323-1212 Toll Free 



FREE Hearing Aid catalog. Huge aav 
ings. No salesman will call. Try befort 
you buy! Rhodes, Dept. 69-P, Brookport; 
IL 62910. 



SAVE $200+. Name Brands. No Sales 
men. Free Catalog. Dept. 69A, JAM, 32! 
N. 3rd, DeKalb IL 60115. 



NAME BRANDS Sold By Mail. Tremei 
dous Savings. LeBarron Company, Rd7P 
Saratoga Springs, NY 12866. 



HEARING AIDS 

PRICE CATALOG f KIE! 



I SUPER SAVINGS! Newest. Finest. 
_ All types. Buy DIRECT & save up 
I to HALF! No salesmen. Sold by 

I AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEY$AVERS, 
| Dept. PS-4D 9530 Langdon Ave., 
_ Sepulveda, Cal. 91343 
I Not sold in California. 

ftPRI. 1x« I U? 



Popular 
Science 




Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 



401 History of Home Improvement This 12- 
minute phonograph record from Alcoa Building 
Products traces the history of remodeling 
materials and today's practical applications. 
Aluminum and vinyl siding, gutters, down- 
spouts, attic-ventilation systems, soffits, fas- 
cias, shutters, and aluminum shade roofs are 
featured. Free 

402 Wood Stoves Apache Stove color bro- 
chure includes wood-stove inserts for your fire- 
place, as well as free-standing stoves. The 
stoves' features include glowers, ash drawers, 
cool door handles, and solid or glass-panel 
cast-iron doors. Free 

403 Personal Computers Literature tells you 
about Apple, the company that produced the 
first personal computer and has sold more per- 
sonal computers to more firms than any other 
company. Free 

404 Energy-Efficient Heating A brochure 
from Arkla shows how the new, patented Arkla 
recuperative gas furnace saves energy costs by 
reducing fuel consumption. The company says 
the heating system will pay for itself in savings. 
Free 

405 Protecting Finish This color brochure 
from Armor AM Products tells you all about the 
many uses of Armor All Protectant and how it 
works. Sample products are included. 50c 

406 Improving Your Transmission B & M's 

broad selection of automatic-transmission- 
modification kits for the do-it-yourselfer is 
described in this brochure. All kits come with 
detailed, illustrated instructions to make in- 
stallation easy for the nonprofessional. Free 

407 Vacation Information Beaches, activities, 
and other attractions for the vacationer are de- 
scribed in an inviting brochure from South Car- 
olina Department of Tourism. Free 

408 Power Washer Literature from Briar In- 
dustries describes the new Thunder Gun power 
washer. Attach it to a one-hp or larger air com- 
pressor and a garden hose to clean, decrease, 
or spray with an over-300-mph blast of water 
and air. Free 

409 Astronomical Telescope This full-color 
brochure from Bushnell explains its compact, 
powerful (240 x) observatory telescope, which 
lets you explore and photograph the universe 
and the world around you. Ideal for beginning 
astronomy buffs and the experienced alike. 
Free 

410 Redwood Projects These four illustrated 
tip sheets from the California Redwood Assn. 
feature indoor plant holders, space-saver book- 
shelves, bathroom vanities, and butcher-block 
benches. Complete materials lists and detailed 
instructions are included. 25e 

r--- ------------- 
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41 1 Qas-Furnace Efficiency Save 26 to 40 per- 
cent on heating costs with the Amana Energy 
Command gas furnace from Amana Refrigera- 
tion, Inc. It is 95 percent efficient, requires no 
chimney, and can heat your water, too. Free 

412 Stock Market Computer The color bro- 
chure from William Finnegan Assoc., Inc., ex- 
plains the technology now available in a mod- 
ule that plugs into a Hewlett-Packard calculator. 
The computer tells you where the Dow Jones 
will be 80 days in advance. It's successfully 
used by major banks and counseling firms. 
Free 

413 Photo Organization You can now auto- 
matically date and title your instant Polaroid or 
Kodak photos as you take them. Simple, inex- 
pensive, and easy to use, the system comes 
with detailed instructions; can be used over and 
over again. A booklet from Creative Marketing 
Assoc. explains how it works. Free 

414 Energy-Saving Solar Screening This full- 
color brochure from Phifer Wire Products, Inc., 
explains the benefits of SunScreen. When used 
in place of ordinary insect screening, Sun- 
Screen stops up to 70 percent of the sun's heat 
and glare. The brochure includes installation 
photographs and lists the seven available col- 
ors. Free 

415 Money-Saving Vehicles Color brochure 
from Carl Heald, Inc., describes vehicles you 
build from kits, ft includes trail bikes, three- and 
four-wheel 1 4-ton trucks, tillers, log splitters, 
and row-crop adapters. Free 

416 Energy-Efficient Building Systems A 40- 
page, four-color catalog from Cathedralite 
Domes, Inc., includes a 16-page plan-book in- 
sert featuring numerous photographs and in- 
formation on building systems, home construc- 
tion, and customer service. $6 

417 Garage-Door Openers Get all the facts on 

garage-door openers in the full-color pocket 
ooklet from Chamberlain Manufacturing Corp. 
It includes a handy comparison chart and iden- 
tifies 15 features and benefits. Free 

418 Energy-Saving Instruments Flyer from 
Condar tells how to save energy with wood or 
coal stoves and oil or gas furnaces. Suggestions 
include high-temperature magnetic thermome- 
ters, draft gauges, and heat fins. Free 

419 Home Building This 52-page, full-color 
catalog, "Today's Most Affordable Home Build- 
ing Program," helps make owning a home pos- 
sible now. Curtis Homes provides the construc- 
tion, materials, and credit. $2 

420 Air Guns Both youths and adults will be 
interested in this new 12-page, four-color cata- 
log from Daisy Manufacturing Co. It describes 
the company's complete line of air guns, 
ammo, and accessories. Free 

- - FILL IN COUPON AND MAIL TODAY - - ■ 



POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 

Note: Popular Science Massachusetts address is for Product Information only. 

Please send the items checked below. I am enclosing $1 handling charge 
(any number of items) plus amount required for priced items. 



401 
402 
403 
404 

405 50* 



406 
407 
408 
409 



□ 410 25* 

Name (please print) 



411 
412 
413 
414 
415 



□ 

□ 
□ 
□ 



416 $6 
417 
418 
419 $2 
420 



□ 
□ 
□ 



421 
422 
423 
424 
425 



$1 

$7.95 



$1 



426 
427 
428 
429 
430 



Address. 



.City & State. 



Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 



421 Water Equipment A unique, 42-page cat- 
alog about industrial water-storage and deliv- 
ery systems from Domestic Growers Supply 
includes details on water-storage tanks, 
high-pressure pumps, instantaneous gas and 
wood-burning water heaters, plus many other 
water-related pieces of equipment. $1 

422 Compact Power-Tool Guide One-of-a- 
kind book tells how to get the most out of Moto- 
Tool as well as all other Dremel power tools, 
attachments, and accessories, ft contains hun- 
dreds of illustrations, patterns, and projects, 
and it's ideal for the beginner and advanced 
power-tool user. $7.95 

423 Outdoor Footwear This four-color bro- 
chure from Dunham features hunting, hiking, 
sport, and work boots in styles for both men 
and women. Free 

424 Automotive-Product Review This com- 
plete listing of Edelbrock's high-performance, 
fuel-economy-improving products features in- 
take manifolds and electronic water-injection 
and accessory items. Free 

425 Reduce Home-Heating Costs Solar 
Greenhouse catalog from Four Seasons Solar 
Products tells how to reduce cost by collecting 
solar energy in beautiful sunspaces. Kits in- 
clude triple-glazed, factory-insulated aluminum 
frames. $1 

426 Sharpeners and Lumber Mills A colorful 
new catalog from Granberg features high-qual- 
ity chain-saw sharpeners and lumber mills plus 
tools and attachments. It also illustrates how to 
get better use and value from a chain saw. 
504 

427 Hand Tools This complete catalog from 
General Hardware Manufacturing Co. illustrates 
over 800 hand tools, including plumbing, car- 
pentry, magnetic, measuring, machinist, preci- 
sion, automotive, and general hobby tools. $1 

428 Personal-Care Showers Turn your bath- 
room into a spa with a system that bubbles, tin- 
gles, and pulsates, it adjusts to anybody's 
height and has water- and energy-saving fea- 
tures. Details from Interbath, Inc. 25c 

429 All about Cognac A 13-page brochure 
from The Jos. Garneau Co. illustrates the com- 
pany's product and tells the history of Martell 
Cognac. Food and drink recipes are included. 
Free 

430 Aerodynamic Products This 28-page 
master catalog from Kamei Auto Extras, Inc., 
the world's leader in aerodynamic products, 
shows front and rear spoilers plus other auto- 
motive accessories. S? 
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THIS COUPON EXPIRES JUNE 30, 1983 

I AM ENCL0SIN6 
$ for priced items 

50 £ 

$1 $1 for handling 

25 * $ TOTAL REMITTANCE 

$2 



.Zip. 
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In a tough town like El Paso,we beat the big gun. 



It was a classic duel out of the Old West. Except 
rhe gun-fighters were out of the Far East. 
Hhere was Toyota. The big company with the big name, 
und there was Isuzu. The young company with the 
musual name. 

The setting, El Paso, Texas. A town with temper- 
ttures that would make a sun dial ask for salt tablets. 

A town of over 500,000 people— and not one of 
rtem afraid to get dirt under their fingernails. In short, a 
own that doesn't cotton to city slickers. 

It's not surprising then, to learn that in a town that 
Jtill retains so much of the frontier spirit, a tough _ 
ruck like Isuzu has managed to outsell Toyota** 
n only a very short period of time. 

And the reasons are simple. The Isuzu long- 

£d'§ fe£l'§ rings Rf M nfe* i§ tte greatest 



range of any truck in its category. And when you're riding 
the range of El Paso, this becomes very important. 

What's more, Isuzu delivers the greatest mileage 
of any imported pick up in America — with an incredible 
49 MPG highway— and an estimated [38] MPG in the 
city. And that's better than Toyota or Datsun. 

Of course, while all of this should make you think 
the Isuzu is one tough truck, you should also know 
Isuzus do have a soft spot. The inside. Once you step 
inside the cab, you'll have more leg and head room 
than a mini-pick up is supposed to have. With a choice 
of three across seating or bucket seats. 

What it all comes down to, is after 67 
years of proving how tough we are all over the 
world, Isuzu has just added a new chapter of 
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Kings. 9 mg. "lar", 0.8 mg. nicotine; 100's, 10 mg. "tar", 
0.9 mg. nicotine av. per cigarette by FTC method. 



r 0> 



KOOL 
LIGHTS 

There's only one 
way to play it 

There's only one 
sensation this refreshing. 
Low 'tar' Kool Lights. 
The taste doesn't 
miss a beat. 





